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OIL-FILLED 


YT EL te Th Cables 


Okonite-Callender oil-filled cable provides an economical 
means of solving many problems that arise in operating 
high-voltage, underground systems. 


Among the important advantages of oil-filled cable are: 

Smaller outside diameters 

Greater insulation stability 

Greater allowable current carrying capacity 
It is recommended that oil-filled cable be given considera- 
tion in plant problems involving high-voltage, underground 
cables. We offer an active, practical engineering service for 
assistance in such studies. Our bulletin on oil-filled, paper 
insulated cables will be mailed upon request. 


THE OKONITE COMPANY 


HAZARD INSULATED WIRE WORKS DIVISION 
THE OKONITE-CALLENDER CABLE COMPANY, INC. 


EXECUTIVE OFFICE: 8 PASSAIC, N. J. 
New York Boston Seattle Buffalo Chicago Dallas Detroit Atlanta 


Philadelphia Los Angeles Pittsburgh St. Louis Washington San Francisco 
Factories: Passaic, N. J. Wilkes-Barre, Pa. Paterson, N. J- 
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How Many Employees? 


To the Editor of ELecrrican Wor.p: 


The various annual statistical issues of 
Electrical World beginning with the issue 
of January 7, 1928, (page 32), contain data 
on employment in the Electric Light and 
Power Industry, covering the period 1926 to 
date. The editors indicate that the data for 
the intercensal years after 1928 were esti- 
mated on the basis of “index numbers an- 
nounced by the Bureau of Labor Statistics 
for non-census years.” (Electrical World. 
January 4, 1936, p. 61), but we were unable 
to find mention of the method used in esti- 
mating employment prior to 1929. 

We are making a study of the Electri: 
Light and Power Industry in connection 
with which we are anxious to secure data on 
the number wage earners and the number 
of salaried employees in the industry in 
each year from 1920 to date. We would 
therefore like to know the details of your 
method of estimating employment, whether 
you have available the breakdowns of em- 
ployment into wage earners and_ salaried 
workers, and whether you have made any 
estimate of employment in the industry for 
the years prior to 1926. 

MAGDOFF 
Senior Statistician 
Works Progress Administration 
Philadelphia. Pa. 


Harry 


}Original sources of information on em- 
ployment are the quinquennial Census of 
Electrical Industry and the Bureau of Labor 
Statistics “monthly index for electric light 
and power and manufactured gas.” 

Totals for years were based 
on the assumption that the Labor Bureau 
Index, which really refers only to 
earners, measured the changes in totals with 
sullicient accuracy for our purpose, which 
Was primarily to show the approximate mag 
nitude of the industry as an employer and 
the relatively high degree of stability of 
employment, the estimates for the past eight 
‘ears ranging between 298,000 as a maxi- 
inum and 232,000 as a minimum. 

It will be seen from this that no break- 
‘own could be made as to wage earners and 
salaried employees in intercensal years. 

Because of the time-lag in publication of 
the results of the 1927 census, an authorita- 
live figure for that year could not be in- 
corporated by us in statistical issues prior to 
that of January 4, 1930. Tue Epitors} 


non-census 


wage 


Book Treats Co-ordination 


lo the Editor of Exvecrrican Wor.p: 

The letter of C. L. Young of the West 
Texas Utilities Company in your issue of 
May 22 refers to inductive co-ordination 
Problems and the division of cost of correc- 


etlers 





TO THE EDITOR 


Your reply mentions the de- 
tailed reports of the joint studies conducted 
by the E.E.I. and the Bell System on the 
first subject. The book. “Inductive Co-ordi- 
nation,” review in your issue of September 
12, 1936, was intended as a concise summary 


tive measures. 


of the inductive principles, relations between 
circuits and methods of mitigation. and has 
proved helpful to many. 

The division of cost, as state, has 
been the subject of considerable study, some 
state commissions having laid down general 
principles to apply. Usually. however. the 
solution is a compremise involving principles 
of economics, equity and public relations. 


L. J. Corserr. 
Berkeley, Calif. 


you 


First Canadian 
Trolley Buses 


To the Editor of the Evectricat Wort: 

I would suggest you check the accuracy 
of the statement in the article “Trackless 
Trolleys,” which appeared in the ELEcTRICAI 
Wortp April 24. I know that the Toronto 
Transportation Commission operating 
trackless trolley buses about twelve (cer- 
tainly over ten) years ago. because I fre- 
quently rode in them. I believe, though I 
am not absolutely sure on this point, that 
trackless trolleys were operated in the city 


was 


of Windsor, Ont., as long as ten years 
ago. Perry A. Borpen, 


|The item referred to a fleet of seven trol 
ley buses recently arrived in Montreal as the 
first in Canada. 
that _ trackless 


Our correspondent is right 


trolley cars had _previ- 
ously operated in Toronto, but after a 
short period they were withdrawn. The 


trolley bus is different from the trackless 
trolley car. The latter was but a make- 
shift. The trolley bus which came in 
around 1928, is entirely different from the 
The 
item as printed, therefore, was correct.— 
Eprrors. | 


trolley car in design and operation. 


Questions Meter Coding 
To the Editor of Evectricat Wort: 

On page 54 of the March 13 
ELectricAL Wortp appears an 
garding an identifying code for meters. It 
is claimed that such a system tends to speed 
and accuracy and saves labor in record keep- 
ing and references to meters. Personally. | 
am of the opinion that such a code does just 
the opposite. 

I will concede the fact that it requires 
less time to use a code than a full descrip- 
tion of a meter, but it has been my observa- 
tion that a very shortened method of describ- 
ing a meter is usually used by the men 


issue of 
article re- 
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handling the For example, a 5-amp.. 
110-volt. two-wire General Electric type 1-14 
meter is referred to as a 5-11-1-14. This is 
than the code 11X. 
When you get into the more complex meters 
the difference would still remain the same. 
By using the actual identification as given 
by the manufacturer, the metermen and 
clerks do not have to memorize a lengthy 
I use the term “lengthy” advisedly, 
as the article gives a code showing sixty-six 
different things one must know, with a num 
ber of qualifying letters and figures to use 
with the same. Also, the meter types listed 
are limited to the most common. It would 
seem in this that would be 
more likely to occur using the code, espe 
cially in the case of new help or where one 


meter. 


not very much longer 


code. 


respect errors 


finds its necessary to refer to meters infre 

quently, 
Another 

such other instruments as current or 


matter would be the coding of 
poten 
tial transformers, time switches, demand in 
struments, This would 
increase the size of the code required and 
thus make it more difficult. 

Complete technical data when wanted can 
be obtained from the index card, which has 
a complete record of the meter. In the ma 
jority of cases where data on a particular 
meter is required the customer's name or 
address is necessary, so reference would have 
to be made to the card even though a code 


ete. very materially 


were in use. 

The use of a code with its various identi 
fying letters and digits would be confusing 
for use where the utility company’s serial 
number is the control for properly matching 
ledger, billing records and bills. The billing 
machine we use could not use a code as 
suggested, as the letters and digits are not 
interchangeable such as an SP to be fol 
lowed with the next one, Y2. 

While each utility should use the methods 
and systems best adapted to its own needs, 
1 believe that the simplest and easiest way 
to do any task is the best way, and there 
fore see no real advantage in a coding sys 
tem for meters. 


C. W. Nutt, 


Detroit Edison Company. 
* 


No 1935 Supplement Published 


The following is typical of several letters 
that have been recently received. 

To the Editor of EvectricaL Wort: 

Kindly send us two copies of the Supple- 
ment of the ELecrricaL Wortp published in 
1935 for the year 1934. 

[We regret that we have been unable to 
comply with these requests. Publication of 
the Supplement was omitted in the year in 
question. A few copies of issues previously 
published are still available for sale to 
readers who wish to round out broken files. 
—Tne Epirors) 
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Load Building to Measure 


Investment Value 


There are so many threats today—tax, 
regulatory, political and competitive—against 
the public utility business that large purchas- 
ers of securities are beginning to broaden the 
basis for measuring their security values in 
much the same way as industrial investment 
values are judged. 


The plant and system may be modern and 
in first-class shape. The engineering may be 
of the best. The earnings may at the moment 
be excellent. But what is the company doing 
to insure its continuance as a profitable ven- 
ture? And so we have the reason why certain 
insurance companies with large power com- 
pany holdings are investigating the non-physi- 
cal aspects of utilities in which they have a 
financial interest. 


In what way is new business promoted, 
they want to know, and at what cost? What 
are the customer relations? 


After all, the investor is interested in the 
net. He sees taxes, wages and other costs 
mounting sharply, while the average rate for 
energy continues to come down. Obviously the 
answer is more revenue in the _higher-net 
brackets. Of course, it isn’t as simple as that, 
for before profitable load can be developed it 
is necessary to know what the load possibilities 
are and what is the cost of securing the load. 
This means market surveys to determine con- 
sumption potentials, balanced load growth and 
co-ordination of load and system planning. In 
many companies it will mean an entirely new 
conception of the function of the commercial 
departments. It means that merchandise sales 
and kilowatt-hour sales are but a means to an 
end—net revenue. 


The investor also wants to know the his- 
tory of the company’s rates and what customers 
think of the company. If, for any reason, cus- 
tomer relations are strained, there is fertile 
soil for a municipal ownership agitation, and 
that is not very attractive to security holders. 


The electric utilities are going to want 
considerable new money before long to finance 
the new additions that are being required by 
the rapid increase in output. This money will 
be needed not only in large volume but at low 
rates. Naturally the rate for this money is 
going to depend upon the security offered, and 
that to a large degree will be determined by 
the non-physical assets. Investors can no 
longer ignore the possibility of municipal 
ownership, or of an agitation for drastic rate 
cuts. A company that has not reduced its 
rates in keeping with the trend presents a less 
desirable picture to the investor. 


Some companies have started on a pro- 
sram of market research which will be the 
basis for future load-building activities. How 
many companies, however, have reached the 
position of being able to predetermine the cost 
per dollar of E.A.R. that will be reasonable 
and profitable? How many companies know 
how much non-recurrent expense can be profit- 
ably allowed to secure a dollar of recurrent 
revenue ? 


The companies that spend money now to 
get the facts about their market and to know 
how much to spend to develop load may find 
that instead of being an expense it was a most 
profitable investment because of the lower 
price of money they may be able to command 
in future financing. 


BETTER LIGHT—BETTER SIGHT—BETTER WORK 


The eighteen girls who sort peas and beans at these sorting machines of 
the Northrup-King Seed Company enjoy the 70 foot-candles provided. It 
relieves the shadows on the feed belt and provides a high intensity for 
fast, accurate sorting. The management reports the installation is an 
important factor in attaining a uniform grade of seed. Made at the 
recommendation of the Idaho Power Company, this installation consists 
of nine Glassteel diffusers, housing 200-watt clear lamps, mounted 42 in. 
above the working plane on 49-in. centers. Provision is made for six 
more stations in this Twin Falls, Idaho, plant 








A.LE.E. Explores Technology 
and Civic Engineering 


Thousand Electricals Convene at Milwaukee to Report Advances in 
Art and Debate the Duty of Engineers in Public Economic Affairs 


ISCUSSION of the participation of the engineer in public affairs 
reached a new high tide at the recent convention of the American 
Institute of Electrical Engineers at Milwaukee. Officials of the 

Institute, of the American Engineering Council and others active in the 
sections of the society surveyed the status, responsibility and opportunity 
of the engineer in a world which he, more than any one else, is changing. 
No conclusions were reached nor action taken, but it is fairly certain 
that the forum will lead to some form of accelerated civic activity on the 
part of individual engineers, if not of the whole society. 

Meanwhile the technical sessions kept the institute soundly on its high 
plane of professional prestige. The program was a substantial one for a 
summer convention; ten technical sessions dealt with as many topics, there 
were two informal conference sessions and several technical committee 
meetings to absorb the interest of the 1,040 engineers who attended. 
Meanwhile, they found opportunity to take advantage of unusually well- 
organized tours of inspection at the Allis-Chalmers, Cutler-Hammer, Allen- 
Bradley, Harnischfeger, A. O. Smith, Port Washington, Schlitz Brewing 
and Globe Union plants. Diversity in processes was matched only by the 


hospitality and the activity in production at these plants. 


Insulation co-ordination steadily 
being clarified 


Not yet transferred fully from the 
empirical to the arithmetical state, the 
matter of insulation co-ordination on 
power systems, however, did take sev- 
eral big strides forward at the session 
on that subject during the closing day 
of the A.I.E.E. convention. Its impor- 
tance and the caliber of the papers at- 
tracted the largest of the technical ses- 
sion audiences. The realization of the 
two main objectives (protection of 
service and equipment and system 
economy) are sensibly nearer attain- 
ment, at least for lines not embracing 
too much prior-art equipment. 

Two committee reports started the 
presentation and discussion. G. A. 
Powel (Westinghouse) first rendered 
the report of the E.E.I.-N.E.M.A. com- 
mittee, which sets up basic impulse 
insulation levels that serve as standard- 
ized voltage bench-marks to which the 
insulation levels of line and station in- 
sulators, bushings, transformers, pro- 
tective devices and other equipment 


may be referred in the process of 
selecting a proper or desired level of 
insulation for co-ordination purposes. 
In discussion, J. H. Foote (Common- 
wealth & Southern) called the basic 
level for the 15-kv. class a bit out of 
line at 100 kv.; it should be 105 or 
even 110 kv. 


The report on insulation strength of 





J. F. H. Douglass, Marquette University, 
and A. H. Lovell, University of Michigan 
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transformers was presented by A. C. 
Monteith (Westinghouse). V. M. 
Montsinger (G.E.), another committee 
member, after tracing the history of 
co-ordination from the time when it 
was precipitated by the failure of 
the 220-kv. Wallenpaupack-Siegfried 
transformers in 1926, emphasized the 
factor of minimum time to flashover 
on a chopped wave. The objective is 
to insure a sufficiently long wave and 
surge penetration into the windings; 
it also prevents in the test the use of 
short rod gaps and the getting of flash- 
overs that would fall in the rising char- 
acteristic of the volt-time curve of the 
insulation. 

Two schools of protection were rep- 
resented by the next two papers. J. H. 
Foote and J. R. North (both Common- 
wealth & Southern) presented their 
philosophy in the application of ar- 
resters and the selection of insulation 
levels. It was amplified in the later 
general discussion by Foote in the fol- 
lowing concise terms: 


Insulation co-ordination problem 


A. DESIGN OF THE INSULATION SYSTEM 


]. Determination of the Protected Level- 
(a) Requires co-ordination of suitable pro- 
tective device characteristic with the system 
characteristics existing under surge condi- 
tions (voltage between line and ground 
which may appear across the protective de- 
vice before or after its operation, expected 
surge currents, expected power follow cur- 
rents, etc.) ; service requirements (contin- 
uity, etc.), and economic requirements 
(revenue, risks which are commercially 
feasible, etc.). (b) Requires determination 
of value in crest kv. of Protected Level un- 
der maximum assumed or expected surge 
conditions. 

2. Determination of the Basic Insulation 
Level—(a) Requires the determination of 
a reasonable minimum margin which should 
exist between the Protected Level and the 
Basic Insulation Level. This margin again 
depends on considerations of service and 
economics. (b) The Basic Insulation Level 
will ordinarily be that standard level next 
above the value of crest kv. found by adding 
the margin to the Protected Level. 

3. Selection of apparatus to conform to 
the Basic Insulation Level—(a) Ordinarily 


(37) 37 


























P. L. Alger, General Electric; Mrs. J. H. 
Kuhlmann and J. H. Kuhlmann, Uni- 


versity of Minnesota 


apparatus having insulation strengths equal 
to or greater than the Basic Insulation Level 
should be suitable. (b) On occasion cer- 
tain items or classes of apparatus may be 
chosen to have characteristics of the next 
higher insulation level to provide still great- 
er margins of safety, etc. 


B. SELECTION AND LOCATION OF PRO- 
TECTIVE DEVICES 

1. Selection of devices to prevent imposi- 
tion of surges on apparatus in so far as pos- 
sible—(a) Shield wires or nets over station. 
(b) Ground wires over incoming lines. (c)! 
Special grounds or counterpoises, etc. 

2. Selection of devices to protect each in- 
coming avenue—(a) Gaps of various types. 
(b) Lightning arresters. 

These should protect equipment and in- 
sulators which will be isolated from major 
protective equipment by the opening of 
breakers, etc., and often are adequate if 
having characteristics similar to a plain gap. 

3. Selection of devices to protect solid in- 
sulation as found in _ transformers—(a) 
Lightning arresters of multi-gap design. (b) 
Gaps (preferably of special design to give 
a flat kv. breakdown characteristic with re- 
spect to time). 


These should be mounted as close to the 
apparatus to be protected as is possible and 
the characteristics of these devices will 
usually be most influential in setting the 
Protected Level. 

Herman Halperin (Chicago) did not 
consider adequate under severe con- 
ditions the Foote-North assumption of 
1 kv. per foot for gradient along the 
line. 

A chart that was highly regarded 
was presented in the paper by Philip 
Sporn and I. W. Gross (American Gas 
& Electric). It assembles on the one 
chart a complete picture of the insula- 
tion strength of the major available 
equipment and protection all the way 
from 1 kv. to 347 kv. 

The second school of practice on 
protection was presented by H. L. 
Melvin and R. E. Pierce (Ebasco Serv- 
ices) ; it dealt with application of spill 
gaps and their effectiveness in afford- 
ing protection. In discussion M. A. 
Lovelady (San Antonio) supplied ex- 
perience data on 103 repeater-type 
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fused gaps on 12 to 66-kv., all solidly 
grounded neutrals, with settings in 
ratios of 2.85 to 1.35 for this spread 
of voltage. Excessive operation due to 
switching surges have not been experi- 
enced. Out of 341 operations there 
were 146 one-tube, 49 two-tube, 14 
three-tube and 10 four-tube. Sixty of 
the installations and 182 of the opera- 
tions were on 66 kv. Practically all are 
installed on transformers directly at 
the bushing and in series with the 
transformer fuse. No tube failures or 
tube flashovers were reported. Trans- 
former failures have stopped since the 
installation of fused gaps. 

Long time lags are, said H. L. 
Rorden (Ohio Brass), associated with 
corona formation and it is improper 
to show sphere gap flashover curves 
for slow waves with a long horizontal 
portion; also, the rod gap will not pro- 
tect either a sphere gap or the similar 
solid insulation on the long waves. 
Gaps are undesirable on bushings be- 
cause they direct the arc where it is 
not wanted and they also fail to give 
the desired protection on overvoltages. 

Fear that progress may be stifled if 
standardization moves too far in stipu- 
lating insulation levels of individual 
component parts was expressed by F. 
J. Vogel (Westinghouse). The buyer 
and operator is interested in the over- 
all result of composite equipment. 

Internal designs of bushings vary so 
as greatly to vary the concentration of 
flux outside at the top, the critical re- 
gion. Mounting and double stacking 
of bus insulation introduce variables 
which warrant ignoring fine margins 
in selection of insulation levels. These 
thoughts were advanced by J. T. Lusig- 
nan (Ohio Brass). Uncertainties, in 
the opinion of J. K. Sels (Public Serv- 
ice, N. J.), are still great and maybe 
many situations are as bad as if un- 





D. D. Ewing, 
Dwight L. Smith, Chicago Rapid Transit 


Purdue University and 
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P. M. Lincoln, Cornell University, and 
R. B. Gear, Commonwealth Edison 


co-ordinated. His company is not en- 
tirely ready to accept basic insulation 
levels and protective equipment as 
affording a degree of protection estab- 
lished beyond peradventure. 


Explore recovery voltage 


Fault interruption and cable eco- 
nomics engrossed the attention at the 
Tuesday session on power transmis- 
sion. Two additional papers in the 
series by the joint E.E.1.-A.T.&T. com- 
mittee on inductive co-ordination were 
presented for the record, but no dis- 
cussion ensued. Discussion was, how- 
ever, active on the proposal (in the 
Evans-Monteith paper) to use the a.c. 
calculating board in conjunction with 
determinations of system recovery 
voltage. No claim was made that the 
technique was broadly applicable for 
all types of system analyses, but it was 
asserted that it was easy to get the re- 
covery characteristics after a two-line- 
to-fault ground, whereas derivation by 
computation was tedious. 

Several General Electric engineers 
pointed to the acknowledged limita- 
tions of the board method, among 
them S. P. Crary, R. G. Lorraine, W. 
F. Skeats. Thus, the static set-up is not 
amenable to the saliency aspects of 
rotating machines; more applicable to 
behavior of line protective gaps than 
to breaker speeds; more must be 
known about system constants if the 
a.c. board is to be increasingly useful 
in getting at recovery voltage. 

That the need for more knowledge 
on recovery voltage is not confined to 
breakers, tubes and arresters was 
pointed out by J. R. North of Common- 
wealth & Southern. Synchronizing and 
fuse operation are further instances. 
He joined H. M. Trueblood of the Bell 
system in urging the acquisition of 
more data. H. P. St. Clair (American 
Gas & Electric) said the method was 
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useful in making decisions on installa- 
tion of protective tubes, but, after the 
constants are once ascertained, the ap- 
proach by computation is not difficult. 
He also suggested that high frequency 
might disclose the capacitances which 
are the principal uncertainties in simu- 
lating the system ramifications on the 
a.c. calculating board. 


Chicago adds cable 


Four new 66-kv. oil-filled cables of 
as many makes and totaling about 100 
miles are being installed in Chicago 
and many advances in technique were 
reported by Herman Halperin and G. 
B. Shanklin. Capacity, comparative to 
the previous installations, has been 
doubled with no change in outside di- 
ameter. A 75 per cent reduction in 
volume of stop joints was effected. 
Reservoirs are smaller and conform to 
standard size manholes. Copper-bear- 
ing lead was used in the sheaths at a 
5 per cent saving. Installation was con- 
tinuous over the 168 hours of the week, 
a trailer being placed over the manhole 
to facilitate the work and safeguard 
operations. On the whole, the progress 
in the cable art since 1926 has nearly 
halved the cost per kv. of cable ca- 
pacity if expressed in terms of the pres- 
ent estimated and 1926-27 actual costs 
of the 132-kv. oil-filled cable. 

The authors had said that there was 
nothing mysterious now about oil- 
filled cable installation and operation. 
Nor was there any mystery about its 
manufacture, added W. A. DelMar of 
Habirshaw. No test assures absolute 
perfection of solid cables, but mobility 
of the oil in the oil-filled cable affords 
access to every cranny of the cable. 
Perfect operating records of oil-filled 
cables enable producers to focus 
wholly on cost reduction, whereas with 
solid cable much energy has to be de- 
voted to improvement in performance. 
“Solid cables can only be made better 
and better, but oil-filled cables can be 
made cheaper and cheaper.” The oil- 
filled practice is thus destined to be 
the increasing choice, in his opinion. 


Extension of production technique 


After several years’ work among 
manufacturers’ laboratories, a joint 
E.E.I.-N.E.M.A. committee was en- 
abled to have its chairman, C. A. 
Powel, report that values had been 
agreed upon for impulse and 60-cycle 
flashover values for rod gaps and sus- 
pension line insulators. The unpreten- 
tiousness of the paper fails to indicate 
its significance to the extension of the 
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art of protection against outages from 
impulses. Actually it represents a re- 
duction from 30 per cent (1930) to a 
present 2 per cent discrepancy between 
laboratories. 

Survey of the performances of more 
than 14,000 expulsion protective gaps 
on lines of from 13 to 132 kw. was re- 
ported by W. J. Rudge and E. J. Wade 
of G. E. Only 1/40 of 1 per cent were 
found to present evidence of bursting 
due to lightning discharge. 

Careless application can, according 
to a communication from L. G. Smith 
(Baltimore) distort the dielectric field 
so as to destroy the co-ordination be- 
tween gap and line insulation or be- 
tween internal and external flashover. 
Also successful application to systems 
with ungrounded neutral is doubted. 
Further, mountings have loosened and 
external gaps shifted under the influ- 
ence of swelling of crossarms or shift 
in guys or hardware under storm 
strains. No tripouts at Baltimore have 
been experienced even on lines where 
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gaps were installed on every fourth 
pole. Prior to gap installations in 1935 
each of two feeders tripped out five 
times with conductor burndowns. 
Tubes will be placed on every sixth 
pole of a double-circuit line and im- 
pulse level of unguyed poles raised to 
700 kv. Smith believes that the expul- 
sion protective gap has a real future 
if satisfactory weathering can be 
assured. R. L. Thomas of the same city 
likewise emphasized the mounting. To 
avert troubles from this source horns 
were shortened to increase the external 
gap. Otherwise a device intended to 
minimize short interruptions might be 
guilty of causing prolonged ones. 


Surge protection of distribution 


Surge current discharge capacity 
of protectors should, according to 
the Hodnette-Ludwig (Westinghouse) 
paper be 100,000 amp. to prevent all 
lightning damage, but half that value 
will give satisfactory results. 

From W. H. Cooney (Pittsfield) 
came the suggestion that it is not gen- 
erally considered economically feasible 
to give distribution transformers the 
degree of maintenance and inspection 
given to substation and power trans- 
formers. Some may thus have low oil 
levels or a degree of water infusion; 
others may have been carbonized from 
excessive overload; any of these de- 
teriorations tend to lower the impulse 
strength. In order to avoid trading on 
the margin of strength above the dem- 
onstrated value, it would seem to 
Cooney essential to provide a wide 
margin between the demonstrated im- 
pulse strength of the transformer and 
the voltage levels permitted by the pro- 
tective device, in view of the effect of 


W. T. Ryan, University of Minnesota; M. C. Hughes, Texas A. & M. College; P. S. 
Biegler, University of Southern California 
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repeated impulse voltage and the pos- 
sibility of deterioration of impulse 
strength in service. 

Rare instances of more than a few 
hundred impulse amperes were found 
through the medium of 300 surge crest 
amperes observed by Herman Halperin 
of Chicago. F. E. Andrews (Public 
Service of Northern Illinois), however, 
said the rural values would likely ex- 
ceed the city values of Halperin; he 
experienced failure of arresters from 
discharge current causes. Higher value 
of rate of rise for testing distribution 
transformers and protection was urged 
by I. W. Gross (American Gas & Elec- 
tric). He further said that there was 
much confusion about the catalogue 
listing of arresters on a line voltage 
basis. 

In closure, J. K. Hodnette indicated 
the belief that insulation deterioration 
with time is largely a matter of the un- 
favorable experience with the scant 
bushings built into transformers of a 


decade back. 


Electric furnace ratings 


Ratio of surface to mass of the melt 
is a large factor in determining the rate 
of heat and kilowatt input, said Frank 
Brooke of Swindell-Dressler Corpora- 
tion to the conference on electrical ap- 
paratus for three-phase arc furnace 
ratings conducted by N. R. Stansel. 
No one abuses electrical equipment 
more than the electric melter, because 
his incentive is to turn out steel or 
alloy. Ratings have to have a wide 
margin to provide for forced output. 
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Approximate relationship of furnace 
sizes, charge and electrical ratings 
were given thus 


Inside Tons per Kva. 
Diameter (Ft.) Charge Inpu 
5 1 500 

6 2 1,000 

7% 4 2,500 

11% 10 4,000 

13% 25 5,000 

15 35 7,500 


One installation recently surveyed 
showed 5,500,000 kw.-hr. per month 
consumption at 82.1 per cent power 
factor. F. V. Andreae of Ohio Ferro- 
Alloys mentioned a recent European 
furnace of 10,000 kw. operating at 50 
volts and 92 per cent power factor. But 
too high a power factor tends to erratic 
and unstable are operation. F. E. Ack- 
ley (General Electric) cited an in- 
stance where input of 900 kw.-hr. per 
ton at 3,000 amp. was brought down 
to 600 kw.-hr. per ton and 1,500 amp. 
merely by regulating for optimum 
power factor at the are through watch- 
ing the energy meters. Further, it is 
more important in regulation to 
shorten the time in getting the elec- 
trode moving to a new position than 
to have high speed afterward. Elec- 
tronic control, said Ackley, has a good 
future because tube characteristics 
readily meet anti-hunting requirements 
of electrode regulation. 

Short-circuit kva. of the system is 
a good index of the point from which 
to serve a furnace load if flicker is not 
to exceed the 2-volt secondary limit. 
Thus a 1,000-kva. furnace load is 
about the limit on an ordinary 4.8-kv. 
substation, said L. W. Clark of Detroit 
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Edison. It might be 10,000 kva. at a 
point on the 22-kva. system where 
short-circuit kva. is 800,000. 


Motor overloads and contactors 


Starting off the session on general 
power applications came the paper on 
a.c. motor protection by G. W. Kuhn. 
Convenient data for investigation of 
motor protection are “protection” 
curves compared with “tripping time” 
curves of thermal overload relays. 
Thus the capacity of the motor at dif- 
ferent expected ambient temperatures 
may be compared with the capacity of 
the overload relay at its corresponding 
ambient temperatures. “Protection” 
curves show the time required for the 
motor windings to reach a certain 
maximum safe temperature. Obviously 
the temperature conditions surround- 
ing the motor will determine its safe 
load operation and those surrounding 
the thermal overload device will 
have their effect on its functioning. 
Therefore, operation of overload pro- 
tection with devices built into the 
motor will be different from operation 
with the device apart from the motor. 
The comparison of “protection” and 
“tripping time” curves takes such dif- 
ferences into account and can be very 
useful in thermal overload equipment 
design. 

In the following discussion C. G. 
Veinott explained the functioning of 
built-in overload devices which are ac- 
tuated by motor temperature alone and 
indicated a considerable faith in their 
effectiveness. F. E. Harrell stated the 
opinion that for large motors the ex- 
ternal device reflecting current condi- 
ditions was quite acceptable. 

Magnetic contactors as commutating 
devices for the application of power 
for very brief periods, as in resistance 
welding practice, have encountered 
limitations that have been considered 
inherent in their nature. But in his 
paper on impulse operation of mag- 
netic contactors Carroll Stansbury dis- 
closed that this is not necessarily the 
case and described a method of operat- 
ing such devices which quite success- 
fully avoids the usual limitations and 
allows energy application for very ac- 
curately determined short periods of 
time. This has been accomplished by 
energizing the contactor coil by a 
single unidirectional pulse of current 
such as may be obtained by discharge 
of a condenser in a properly designed 
electron tube control circuit, syn- 
chronously associated with the main 
energy supply. 
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ith All-Electriec Service 


Present Cost Less Than Was Spent for Elec- 
tricity, Gas, Ice and Coal for Kitchen Range 


By H. N. WELLS 


County Agricultural 


Agent, Claremont, N. H 


Seldom does ELectricAL WorLp have an opportunity to give 


the industry as complete a cost analysis of home service as 


Mr. Wells has prepared on the basis of subdivided metering 


in his own residence in Claremont, comparing expenses before 


and after complete electrification. 


For several years he has 


been co-operating in securing rural line extensions for farmers 


in Sullivan County, and he undertook this cost study to secure 


first-hand data on what complete electric service really means. 


In a year’s run electric costs were lower than by the previecus 


methods by 25 cents per month, allowing nothing for the 


many advantages of electrical operation over the older practices. 


S ELECTRICITY too expensive for 
greater domestic use? This ques- 
tion, in relation to our home, had 

troubled us for some time. For sev- 
eral years we had dreamed about a 
more extensive use of electrical equip- 
ment. We already had lighting serv- 
ice, a toaster, vacuum cleaner, washer 
and other small appliances, but we 
wanted an electric range, refrigerator 
and water heater to complete our home 
equipment. Discussions with our 
friends led us to believe that the cost 
of operation would be too high for 
ordinary folks with average incomes, 
and so we had “stuck to” coal and gas. 


Hour of decision strikes 

Finally, “there came a time” to 
make a decision. Our copper range 
boiler (which had been in use about 
40 years) sprung a-leak, and although 
we had it patched up, we were always 
fearful that it would give out when 
we were away from home. Then, too, 
the gas range was old and Mrs. Wells 
complained that it did not bake well, 
while the coal and ashes made an awful 
lot of dirt and dust around the kitchen. 
So we decided that if we were ever 
going to change to electric cooking, re- 
frigeration and water heating, now was 

















H. N. Wells and fully electrified home of Mr. and Mrs. Wells 


the appointed time. There were four 
in the family to provide for. In addi- 
tion to the coal range and hot water 
tank we had a gas range in the kitchen. 
There was also a side-arm gas heater 
on the tank for summer use. We used 
the gas range for getting breakfast 
and some emergency baking when the 
coal fire was low. It was also used in 
summer. On the porch we had an ice 
refrigerator used from May to Septem- 
ber. 
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Our local electric rates (Central 
Vermont Public Service Corporation) 
are on a sliding scale: 8 cents per kw.- 
hr. for the first 30, 5 cents each for the 
next 60 and 2 cents each above 90 for 
all purposes except water heating. A 
special rate of 1.5 cents per kw.-hr. is 
offered for off-peak usage. This off- 
peak period is any time except between 
7 a.m. to noon and from | to 5 p.m., 
local industries creating a peak be- 
tween the above hours. With this ar- 








(41) 41 























dk 


os 





kitchen 


Electric range in author’s 


rangement a 52-gal. insulated hot 
water tank stores enough to tide over 
an ordinary-sized family during the 
forenoon and afternoon periods when 
the water heating current is off. 

The gas rates are also on a sliding 
scale, the first 500 cu.ft. costing 
$1.15; the next 500, 18 cents per 100 
cu.ft.; the next 1,000, 17 cents, and so 
on until over 5,000 costs 15 cents per 


and hot water tank and in came a new 
Hotpoint range (8,060 watts connected 
load) with four units and an oven, a 
5.2-cu. ft. refrigerator (G.E.K-5) with 
a 0.25-hp. motor, and a Hotpoint 
water heater rated at 2,500 watts, along 
with a 52-gal. tank being placed in 
the cellar. 

We naturally were deeply interested 
to know what the operating costs 
would be and whether more or less 
than with our old set-up. Also, since 
I have been working for several years 
on rural extensions so that farmers 
could have the benefit of modern con- 
veniences, I wanted to be able to sup- 
ply them with definite information. So 
I requested the loan of several meters, 
and when the new heavier duty equip- 
ment was installed I had one placed 
in circuit with each appliance. 

It has been gratifying to learn from 
our carefully kept records that first of 
all our total operating bill with elec- 
tricity has been less than with the old 
set-up with gas, coal, ice and elec- 
tricity. It cost us $127.38 per year for 
electricity against $130.49 with the old 
equipment. Besides the lower cost, 





Table [11—Comparative Costs of 


Service in Author’s Home 














Electric refrigerator is located 
in kitchen 


electrical service has been much more 
convenient and far cleaner. 

The low cost of operating the elec- 
tric range and refrigerator was par- 














Total Cost ° oF 
100 cu.ft. — oe Year ticularly gratifying. 
. All Electric or Gas, 

A little study showed us that our Reciopant  Mlestdiaity, Our monthly cost averaged $3.45 
consumption of either electricity or gas sis wincluding | Range Coal —_ for lighting and small accessory serv- 
was only enough to keep us in the top August.............. $7.60 $7.60 ice, $1.04 for the refrigerator, $2.07 

September........... 10.51 12.3 
rate brackets. Moreover, 2 tons of  October.....__ ITD 10:75 10.83 for the range and $4 for the water 
November............ 11.70 15.45 
range coal cost us $30 per year, and ——_,...... 11.60 12.49 heater. 
the ice bill for five months was $15 1036 Looking at the over-all bill, it would 
or more. We reasoned that if we January........... . »-* seem that a trifle over 26 cents per 
OEE 5 566ick cies ; cs : . : 7 
changed over to full electric service March.............+. 11 57 9.63 week for electric refrigeration right in 
5 e NE eo awe ee eee oie 87 9. re ‘ 
the added consumption would be paid May................. 10.77 11.80 the kitchen (no mean point of con- 
- Rs nn.95 ss buena 9.53 11.33 sr e . If! d li 1 
for under the 2-cent and 1.5-cent July..222.000122.0."' 8.60 9.16 venience in itself!) and a little over 
rates. So we decided to “take the Dita .cacscaacee $127.38 $130.49 50 cents per week for electric cooking 
plunge” and out went the old stoves Average per month.... $10.62 $10.87 cannot be considered exorbitant. 
Table I—Kilowatt-Hours Used Each Month in Table Il—Cost of Electricity in 
Author’s Home Author’s Home 

—— - Lights 7 _ Lights “ 

Month and Mis- Water Grand Month and Mis- ; Water Grand 

1935 cellaneous Refrigerator Range Total Heater Total 1935 cellaneous Refrigerator Range Total Heater Total 
OU is cciceanes 26 21 31 78 193 271 August......... $2.08 $1.07 $1.55 $4.70 $2.90 $7.60 
September.......... 58 20 69 147 258 405 September...... 3.80 1.00 1.84 6.64 3.87 10.51 
October............ 62 19 80 161 262 423 October........ 4.00 0.95 1.87 6.82 3.93 10.75 
November.......... 78 19 91 188 289 477 November...... 4.80 0.74 1.82 7.36 4.34 11.70 
December.......... 74 19 97 190 280 470 December...... 4.60 0.86 1.94 7.40 4.20 11.60 

1936 1936 
January.. 72 19 99 190 314 504 January........ 4.50 0.92 1.98 7.40 4.71. 12.11 
February 66 17 94 177 309 486 February....... 4.20 0.85 2.09 7.14 4.63 11.77 
bac cuaiene's 60 20 95 175 298 473 March......... 3.90 1.00 2.20 7.10 4.47 11.57 
Rs sniaxss sss a 48 19 85 152 282 434 RC acca cs 3.30 0.95 2.39 6.64 4.23 10.87 
a een ae ee 45 23 83 151 277 428 Rg cir eias 3.15 1.15 232 6.62 4:15 10.77 
June aeons 28 22 70 120 235 355 BR a sass 2.24 1.16 260 6.00 3.53 9.53 
| Eien tate 19 23 49 91 203 294 Gy cca 1.52 1.78 2.25 5.55 3.05 8.60 

SS eee -636—“‘<‘étkkd~SCOKB3SC« 820 3,200 5,020 Total........ $41.37 $12.43 $24.85 $79.37 $48.01 $127.38 
ee eee 53 20.1 78.6 152 267 419 Average........ $3.45 $1.04 $2.07 $6.61 $4.00 $10.61 
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Vienna Stores Steam 


for Momentary Peaks 


Eight Accumulators at 1,700 Lb. Serve 20,000-Kw. 
Turbines While Boilers Pick Up Sudden Demand 


By FRANS STIPERNITZ * 


Vienna Municipal Electric Plant 


ODERN water tube boilers, 
M particularly those of the 

forced circulation type, con- 
tain very small volumes of water per 
pound of steam produced per hour. 
Consequently, such boilers have small 
heat storage and, if called upon for 
sudden additional steam requirements, 
cannot meet this quick demand from 
the accumulator effect of the water in 
the boiler without a large decrease in 
pressure. In general, this would lead 
to a decrease in the available power 
from the connected turbines. 

A momentary reserve is desirable 
during the time the fires are brought 
up to operating conditions. This is 
particularly desirable where a city is 
supplied by hydro-electric power from 
distant plants by transmission lines 
subject to outage from lightning and 
other causes. The steam power plant 
should possess that momentary steam 
reserve necessary to enable the load to 
be carried until the boiler furnaces 
are in full operation. The Ruths and 
Kiesselback accumulators are not 
favored as they require a special low- 
pressure turbine to utilize the steam 
evolved on discharge and use much 
steam. These systems are expensive 
to install (costing in Europe 150 to 
200 reichsmarks per kilowatt of in- 
stalled capacity). 

At Simmering station a lapse of 
two minutes was found necessary from 
the lighting of the oil-fired burners 
under the stand-by boilers until full 
steam output was available. Some 
form of accumulator was _ believed 
necessary to bridge this interval. Such 
an accumulator for high pressures has 
been built at a cost of 30 Austrian 
shillings per kilowatt of connected 


,, Abstract of paper at Vienna Congress of 
7 Union Internationale de Tramways, de 
‘emins de Fer d'Intérét Local et de Trans- 
Ports Publies Automobiles. 


capacity for a maximum of a four- 
minute interval. 


Accumulated steam superheated 


The accumulator installation con- 
sists of eight horizontal cylinders of 
heavy forged steel placed in the boiler 
room of the plant. They are about 
29 ft. long and 4 ft. in diameter. These 
cylinders are filled with hot water and 
charged with steam from a small oil- 
fired forced circulation boiler capable 
of raising the pressure in the accumu- 
lator to 1,700 lb. per square inch. 
The regular operating pressure of 
Simmering station is 500 lb. per 
square inch. 

Six of these cylinders act as steam 
accumulators. These discharge through 
a pressure control valve which main- 
tains the steam supply to the station’s 
steam main at 500 lb. per square inch. 
Reference to a Mollier diagram will 


indicate that saturated steam at 1,700 
lb. per square inch becomes quite wet 
when throttled to 500 lb. per square 
inch. Hence, some drying and super- 
heating of this steam must be pro- 
vided. This is accomplished in the 
two upper cylinders of the accumu- 
lator, where the vapor from the water 
in these two drums at 1,700 lb. per 
square inch is sufficient for this pur- 
pose. No difficulty is expected from 
the use of saturated or slightly super- 
heated steam at 500 lb. per square 
inch in the stand-by turbines, although 
the normal operating temperature is 
750 deg. F. Simmering station nor- 
mally has turbines totaling 20,000 
kw. operated by steam at speed, but 
carrying only wattless current for 
power-factor correction, with the long 
transmission lines furnishing energy 
from hydro-electric plants. These 
turbines serve as a spinning reserve 
with oil-fired boilers under pressure. 
The accumulator installation serves 
as a momentary reserve to these boil- 
ers in case of sudden stop. 


Comments on the Vienna System 


By A. G. CHRISTIE 


Professor of Mechanical Engineering, Johns Hopkins University 


An instantaneous steam stand-by at 
the load center is a valuable and de- 
sirable adjunct to any hydro-electric 
system with long transmission lines. 
In American practice steam plants are 
generally maintained for this service 
with reserve units of sufficient capacity 
operating at speed for instant use 
should an outage occur on the hydro 
supply. These turbines are such that 
they can carry capacity at falling 
steam pressure during the interval 
necessary to get the furnace fires in 
operating condition. With underfeed 
stokers, powdered coal, oil or gas fir- 
ing the time taken in this country to 
get up to furnace temperature is quite 
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small. It is generally possible to pick 
up the dropped load with steam with- 
out any noticeable outage of service 
to the customers. 

American engineers have not used 
accumulators in central stations, al- 
though such apparatus appears to 
have certain advantages in costs and 
reserve capacity. Preference has been 
given to more liberal furnace capaci- 
ties, to devices to assure rapid build-up 
of furnace temperatures and to auxili- 
ary equipment, such as forced and 
induced draft fans capable of rapid 
acceleration in case of need. 

In certain cases, as in one of the 

[Continued on page 101 | 
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Insulator Dynamics Benefit b 


Precision Measurements Perfected to Determine Dynamic Char- 


OMPONENT parts of an insula- 

tor assembly are subject, in 
service, to continual adjust- 
ments caused by load and temperature 
change. When insulators leave the 
factory they are, presumably, in the 
best possible condition for the duty 
demanded of them; any subsequent 
progressive change that takes place 
makes the insulator less fit for service 
than it was originally. 

To assure ourselves that insulators 
being sold today promise adequate 
service life we may either (1) supply 
unchanged designs on which service 
records have been established or (2) 
compare the characteristics of pro- 
posed new designs with those of older 
designs that have been proved satis- 
factory. In such a comparison due 
weight should be given to both static 
and dynamic characteristics. One 
method of investigating the latter, by 
the use of precise measurements, will 
be described. It affords valuable in- 
formation about new designs and for 
checking the adequacy of those already 
developed. 

In service a suspension insulator, 
subject to constantly changing loads 
and temperatures, is a dynamic device 
rather than a static one. A study of 
dynamic performance in the working 
load range is made most readily by 
actual measurement of the distortion 
that occurs in vital sections and of 
the movements that take place between 
different parts of the assembly when 
there is a change of load or tempera- 
ture. Having a measure of both static 
and dynamic properties, and being 
supplied with service records of de- 
signs so measured, there has been 
established a reasonable basis for 
estimates of service life of existing de- 





_* Abstract of paper presented at Interna- 
tional Conference on Large Electric Hign 
— Systems, Paris, June 24 to July 2, 
1937. 
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acteristics of Suspension Insulators Under Service Stresses 


By LOUIS A. MEISSE and JOHN J. TAYLOR * 


Research Engineers, Ohio Brass Company, Mansfield, Ohio 


(behind the 
insulator) 


signs and those that are in process 


of development. 
Distortions are in mils 


Distortions and movements to be 


measured in an insulator are gener- 
ally in the order of 0.001 in. A 
method of measurement originated by 


Dr. L. B. Tuckerman of the U. S. Na- 


tional Bureau of Standards and ex- 
panded in applicability by one of the 


authors was used to obtain readings 
with an accuracy of 0.00001 in. The 
apparatus is shown on the next page. 

Attachment of the gage bodies to an 
insulator is shown in Fig. 1, which 
also shows the functions performed 
by the respective gages. To obtain 
specimen temperatures above or below 
room temperature a_ heat-insulating 
cell fitted with electrical heating and 
refrigeration was used. Double win- 
dows in the walls of the cell permitted 
readings of the several strain gages. 

Mechanical load in increments of 
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No “c” visible 


Fig. 1—Distortion gages 
attached to insulator 


Three gages, a, b and ec (c not 
visible), were attached to meas- 
ure the movement between the 
metal cap and the dielectric body 
in a direction parallel to the in- 
sulator axis. Gage d recorded 
movement between the embedded 
end of the suspension pin and an 
adjacent surface of the dielectric. 
Tangential stresses in the cap 
wall at different levels were 
measured by strain gages c and 
f. Gage f, which measured the 
stresses at the extreme lower edge 
of the cap, is not visible in the 
picture. 


1,000 Ib. was applied to 
the insulators by a stand- 
ard tensile machine rebuilt 
to provide automatic poise 
advance and load _ balanc- 
ing. Insulators were pre- 
loaded to eliminate mis- 
leading initial adjustments. 
Test loads were applied in 
increments of 1,000 lb. up 
to 40 per cent of the ultimate tensile 
strength of the specimen, then de- 
creased in the same manner to the 
initial value of 1,000 lb. Initial read- 
ings of the six gages were made 
simultaneously at each change of load 
and a second reading, without change 
of load, was made after intervals 
varying from fifteen seconds to several 
hours. The “delayed” readings per- 
mitted a distinction between move- 
ments resulting from elastic deforma- 
tion and those caused by slip at lubri- 
cated wedge surfaces. 

Complete cycles of loading were re- 
peated until a stable condition was 
shown by the specimen. 





Measurements of cap movement 


Typical load-deflection curves for 
caps having wedge angles of 30 deg. 
and 20 deg. are shown in Fig. 2. The 
horizontal width of the closed loops 
is a measure of the axial component 
of load necessary to overcome appar- 
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Precision 


Tests 


ent friction at the sliding surfaces. 
What appears to be friction is, ac- 
tually, a joint result of friction and 
viscous flow of the lubricant used. 

The 16 deg. F. cycle in Fig. 2a 
shows definite cap movements during 
each fifteen-second interval of constant 
load. Similarly examined, the 16 deg. 
cycle in Fig. 2b shows only two cap 
movements. With small angles of cap 
wedge and in the lower brackets of 
service temperature slip surfaces may 
not operate as such and the stresses 
set up are limited only by the con- 
tracting effort of the cap wall. The 
severity of these stresses is determined 
by the weight of the cap section; by 
the temperature at which, for an ex- 
pected rate of thermal change, the slip 
surfaces become practically inopera- 
tive, and by the amount of radial re- 
lief provided in the form of sanded 
and treated grip surfaces on the dielec- 
tric. 


Measurement of. pin movement 


Examination of deflection curves for 
different pin constructions (Fig. 3) 
shows (1) large total movements and 
narrow (hysteresis) loops for a and b, 
both of which were obtained on pins 
of resilient construction; (2) a char- 
acteristically shorter movement and 
broader loop for c, which has lubri- 
cated wedge surfaces. Load-deflection 
characteristics for the wedge surfaces 
and the fin member of the step-fin pin 
are additive, their joint result being 
shown in curve e. 

Because of its smaller load-bearing 
areas, pin design is of primary im- 
portance with regard to axial load on 
the insulator; conversely, cap design 
is of primary importance with regard 
to thermal stresses because of the in- 

reased differential expansion and con- 
traction of large diameter parts. It 
should be clearly understood, how- 
ever, that under any condition of load- 
ing, stresses in the dielectric are a 
joint result of both hardware parts. 
Having chosen one part of an assembly 


we immediately impose new limits on 
the remainder of the design. 

Having chosen a pin design that, in 
combination with a thermally safe cap, 
affords satisfactory stress distribution 
throughout the dielectric, precautions 
must be taken to guard against change 
in this initial distribution as a result 
of the countless cycles of pin move- 
ments that occur in service. Measure- 
ments of pin movements during repeti- 
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tive cycles of load and temperature 
change permit this type of stability 


to be checked. 


Measurement of tangential stresses 
in the cap wall 
Different designs may be expected to 
show, for a given axial load, widely 


varying amounts of cap stress. This 
is illustrated in Fig. 4. Measurements 


of tangential cap stresses as distinct 
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Fig. 2—Cap angle and specimen temperature influence cap movement cycle 


(a) Cap angle 30 deg. 
ratio 1 :1.7. 


(b) Cap angle 20 deg. 
Since similar axial loads on 30 deg. and 20 deg. caps have, coincidentally, radial 


Loop widths (at 77 deg. F.) are in the 


loads in the proportion 1:1.6, it follows that the 20 deg. cap requires, for a recovery move- 
ment, compressive loads on the dielectric approximately 1.7 < 1.6 or 2.5 times those required 
for the 30 deg. cap. For cap angles less than 20 deg. the comparison is increasingly favorable. 
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Step-Fin Design 
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Fig. 3—Typical pin movement curves show comparative hysteresis 


Cap and pin angles -0 deg. 
External axial load 6,000 |b. 
Force Lto step surfaces 6,000!Ib. 
Force L to insulator axis-0 
Equilibrating couple -C 


Cap and pin angles -60 deg. 
External axial load 6,000 Ib. 
Force L to step surfaces 69728 Ib. 
Force 1 to insulator axis 3464 Ib 


Cap and pin angles -15 deg. 

{ External axial load 6,000. 
Force 1 to step surfaces 23,180 Ib. 
Force L to insulator axis 22,400 Ib. 





Fig. 4—Cap wall stresses give index 
of design 


Sketches show axial load and equilibrat- 
ing forces, neglecting friction. 


from measurements of axial cap move- 
ment supply important design infor- 
mation: (1) The actual amount of 
radial compressive stress brought to 
bear on the dielectric when the insu- 
lator is subjected to a predetermined 
mechanical tension. (2) The necessary 
section of metal and its optimum 
shape. (3) By comparing theoretical 
with observed stresses, the friction at 
the wedge surface may be calculated. 

It is apparent from Fig. 4c that the 
measurable external load, 6,000 lb. in 
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the diagram mentioned, may be in- 
significant compared to the hidden 
loads built up within the insulator 
head and determined by a choice of 
design. With decreasing cap angle we 
have (1) more necessity for relief by 
cap movement and (2) less chance of 
obtaining this movement. 


Design for dynamic stability 


Although we have for convenience 
discussed cap-and-pin movement and 
tangential cap stresses under separate 
headings, it will be understood that the 
component parts of a design must 
work together harmoniously to satisfy 
definite service requirements and to 
permit manufacture of the final prod- 
uct at a reasonable cost. 

For mechanical strengths that do 
not make the resultant “couple” (see 
Fig. 4a) a limiting factor, load- 
carrying surfaces perpendicular to the 
insulator axis have important advan- 
tages. With this arrangement the 
sections of hardware parts can be kept 
to a minimum, slip surfaces are not a 
vital part of the design and axial 
movements of the hardware parts are 
wholly elastic. Fig. 5b is of this type 
and has proved itself remarkably free 
from alterations, in service, of the 
characteristics originally supplied. 

With wedge constructions a couple 
does not necessarily obtain in the side 
walls of the insulator head, but other 
limitations must be considered. Large 
angles of wedge require additional 
length in the insulator head, and this 
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Fig. 5—Assembly harmonizes perform- 
ance requirements with requirements of 
fabrication 

(a) A theoretical design having multiple 
load bearing surfaces perpendicular to the 
axis symmetry. 

(b) Commercial product approximating the 
(a) type of construction. 

(d) Wedge construction with load bearing 
areas at an angle of 60 deg. to the axis. 
Note the additional length of head and the 
small load bearing areas. 

(e) Wedge construction with 15 deg. an- 
gles. A heavy bead on the insulator cap 
is required because of the radial compo- 
nent of load. 

(c) Wedge angles approximately 30 deg. 
and with special pin construction which con- 
tributes an axial recovery force. 

(f) Moderate wedge insulator with spe- 
cial pin construction. The spring roller sur- 
face produces a uniform distribution of stress 
on the pinhole wall. Adjustments of pin 
location do not introduce the friction and 
viscosity characteristics of a lubricated 
wedge. 


prevents close spacing of the several 
units in a string. The additional 
length of insulator head is not used 
effectively, since only a small part of 
the dielectric surface carries load. 

With small angles of wedge the in- 
ternal stresses that result from a given 
external load are disproportionally 
large. Moreover, the movements at 
slip surfaces assume an undesirable 
importance. 

To avoid these disadvantages the in- 
termediate constructions shown in 
Figs. 5c and 5f may be used, these 
having refinements to facilitate pin re- 
covery and to assure stability of per- 
formance during the expected service 


life. 
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Many Control Steps 
ith Few Contactors 


Vernier Speed Control and Smooth Ac- 


celeration by Adaptation of Traction 
Motor Control to Industrial Motors 
By G. L. MOSES 


Railway Engineer Westinghouse Electric & Mfg. Co. 


HERE a large number of steps 
W ex required for fine speed con- 

trol or smooth acceleration a 
new control circuit originally de- 
veloped for traction motors probably 
offers the most efficient use of con- 
tactors and resistors yet devised. This 
is a “Vernier” scheme producing rela- 
tively small increments of speed and 
torque with the least apparatus by 
repeatedly using a common tapped 
section of resistance in progressive 
combinations with relatively large sec- 
tions of fixed resistance. 

The operation of this system is as 
follows: 

1. All the sections are first con- 
nected in series. 

2. Steps of the “Vernier” section of 
the resistor are notched out by pro- 
gression of the control until all of 
the “Vernier” resistor section is cut 


Notch ABI TOL TH 21stals| Notch 











(a) Gives eighteen notches with nine contactors. 


out, leaving only the fixed section (or 
sections) of resistor. 

3. Next the “Vernier” section of 
the resistor is paralleled with one of 
the fixed sections of the resistor and 
the effective resistance is varied by 
notching out the “Vernier” section of 
resistor while it is connected in paral- 
lel with the fixed resistor section. 

4. Where more than one section of 
fixed resistor is used the “Vernier” 
section is repeatedly paralleled with 
each successive section and the “Vern- 
ier” contracts notched through their 
sequence. 


Scheme utilizes gradation 


The schematic circuits and con- 
tactor sequence are shown in the 
accompanying illustration, which fol- 
lows the preceding description of the 
operating sequence. 


Switch 








“Vernier” control contactor scheme 
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Drums for eight-notch and 
22-notch controllers 


Hand indicates 22-notch drum. The 
gain is pronounced. 


The result of this method of utiliz- 
ing the resistor notching contactors is 
that each “Vernier” contactor pro- 
duces as many notches as there are 
sections of the resistor (counting the 
“Vernier” as a single section.) This 
results in very efficient utilization of 
the contact devices and resistor, there- 
by producing a maximum number of 
satisfactory notches with a minimum 
of apparatus. 

This system utilizes the fact that 
the early notches require relatively 


[Continued on page 102} 
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(b) Vernier control drum scheme. 
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A Meterman Treats 


Instrument Transformers 


Notes on Practicability, Accuracy and 


Convenience in Calibrating and Testing 


Most metermen know the reliable methods of testing instrument 
transformers. It would be fine if the job and the requisite facilities 
were as simple as in testing watt-hour meters. Since they are not, it 


is easy to overlook the limitations of some of these procedures and 


here are some words of reminder. 


N RECENT years the growth in 

magnitude and importance of 

power loads and the increase in 
the standard accuracy required in elec- 
trical measurements have _ stressed 
the importance of calibration methods 
and apparatus for checking the ac- 
curacy of instrument transformers. In 
a paper before the New England 
meter committee H. J. Murphy of the 
New England Power Company, Wor- 
cester, reviewed several of these meth- 
ods and commented upon present-day 
needs in this field. The author held 
that the deflection method of calibrat- 
ing instrument transformers is greatly 
impaired as to practical value since 
the accuracy is seriously limited by 
the accuracy and available ranges of 
instruments. This method also gives 
no indication of polarity or phase 
angle. Use of wattmeters improves 
the accuracy of the method and per- 
mits determining polarity and phase 
angle, but available wattmeters limit 
the range of application considerably. 
Null methods were declared to be in- 
herently highly accurate and are 
therefore generally used. 

Potential transformer test by the 
primary null method is capable of very 
high precision, but several precau- 
tions must be taken: (1) Contact re- 
sistance must be practically elimi- 
nated; (2) the resistors must have 
negligible inductance and distributed 
capacitance, and (3) the resistance 
and inductance values must be unaf- 
fected by changes in temperature or 
stray fields. Complete insurance 
against errors is somewhat costly. The 
equipment should be made non- 
portable and auxiliary apparatus care- 
fully selected; also, its use should be 
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restricted to standardization labora- 
tories for certification purposes. 

Also described by Mr. Murphy, the 
primary null method of current trans- 
former testing has all the limitations 
of the potential transformer test. 
Unless special adjustments are made it 
is difficult to test current transformers 
with low burden, as the secondary 
shunt is really added to the secondary 
burden. 

The wattmeter method used in the 
potential transformer test may be 
adapted to testing current transform- 
ers. Its accuracy depends upon the 
calibration of the wattmeter and abil- 
ity to read between divisions. An- 
other limitation is the difficulty in de- 
termining which transformer has the 
larger ratio and phase angle. This 
method, however, is very suitable to 
ascertain that the test transformer is 
within certain accuracy limits. 


Interchanged wattmeters 


The interchanged wattmeter method, 
which is sometimes modified by sub- 
stituting watt-hour meters, in current 
transformer testing, may be adapted to 
testing potential transformers. Higher 
accuracy results are possible from 
watt-hour readings than can be had 
from instantaneous readings. Limi- 
tations are: (1) The accuracy depends 
on the ability to read instruments 
closely; (2) the wattmeters are added 
to the transformer burden. 

After describing the Silsbee method 
of current and potential transformer 
testing the author made the following 
general comments on testing: 


(a) Some of the methods are capable of 
high precision, but are expensive and diffi- 
cult to maintain and operate; (b) some 
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require detectors or calibrated parts that 
need frequent adjustments; (c) the null 
methods are in general capable of greater 
accuracy, as differences can be measured 
closer than absolute values. The null meth- 
od also has the advantage that since no 
current flows through the detector when a 
balance is obtained, contact resistance can 
be practically eliminated by placing con- 
tacts in the detector circuit. 

(a) Testing method should be adequately 
accurate; (b) give a direct check on po- 
larity; (c) be simple and reasonably quick 
in manipulation; (d) be direct reading, 
or at least should not involve long compu- 
tations; (e) be rugged; (f) be insensitive 
to stray fields or varying supply voltage; 
(g) not require a polyphase source of 
supply. 


Insulation tests 


A tendency exists to regard insula- 
tion as something more important to 
the line than to the meter. However, 
a meterman is interested in insula- 
tion from a safety standpoint. Al- 
though insulation failures in the pri- 
maries of instrument transformers re- 
act principally upon the line and are 
promptly detected, insulation failure 
in the secondary at any point except 
that which is grounded introduces er- 
rors not easily detected and which 
may continue to exist over long per- 
iods. 

Recent developments of testing ap- 
paratus have given manufacturers of 
instrument transformers the necessary 
information to design transformers to 
withstand definite impulse voltages. 
They worry very little about the ability 
of recently designed equipment to 
withstand the old high-potential test 
of 2 1/4 times normal voltage plus 
2,000 volts between primary and sec- 
ondary or ground, 10 kv. minimum 
and 2,500 volts between secondary and 
ground. However, many transform- 
ers now in meter stores or service will 
not meet the new A.S.A. requirements 
for insulation, and probably many are 
in use which cannot pass the old tests. 
New England Power applies the high- 
potential test to all newly purchased 
transformers and to all transformers 
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removed from service before re- 
installation. 

Apparatus necessary for a high- 
potential test includes one step-up 
transformer of about 5 kva., secondary 
110 volts. The transformer should 
have a high leakage reactance to pro- 
tect it against stresses caused by in- 
sulation failures. A small 100 per 
cent buck or boost regulator (about 1 
kva.) is very suitable for varying the 
voltage. If the transformer and 
regulator are a portable unit, the ap- 
paratus becomes much more useful. 
Such a unit may be used to furnish 
primary voltage for ratio and phase 
angle tests of potential transformers 
and may also be used to control the 
current supply for ratio and phase 
angle tests on current transformers 
through use of a_ step-down trans- 
former. 

The author commended the use of 
the megger, for check tests of insula- 
tion values. This instrument is 
reasonably accurate, easy to handle, 
rugged, portable, needs little recheck- 
ing and, if properly used, does not 
puncture or burn insulation. Special 
attention, however, must be given to 
megger leads, or readings will include 
leakage through these. In some cases 
a high reading may not insure the 
quality of the insulation, but a low 
reading is definite indication of de- 
fective condition. 

Impulse tests, which impose 
duplicate surges on instrument trans- 
formers, are at present confined 
to manufacturers’ laboratories. 

Transformers stored at a central 
point are tested and graded for accur- 
acy and insulation before they are 
stocked. High potential tests in line 
with AIEE standards are applied to 














OMPARED with an estimated 
C total of 671,000,000 hp. of 
potential water power in various 
parts of the world, the total devel- 
oped is small, but it has been in- 
creasing rapidly, according to a 
summary published by the U. S. 
Geological Survey. In 1920 the 
total installed capacity was 23,- 
| 000,000 hp. It was 29,000,000 at 
| the end of 1923, 33,000,000 at the 
| 
| 


end of 1926, 46,000,000 at the end 
of 1930. 55.000,000 at the end of 














Instrument transformer record card 























New England Power System uses both sides of a 4 x 6-in. card which serves dual types of 


instruments and carries manufacturer’s, 


all new transformers. Transformers 
from service are tested at 75% of 
these standards. Since the flood New 
England Power meggers transformers 
removed from service before high 
potential is applied. Current trans- 


formers are tested at 0.5, 2.5 
and 5 amp. Secondary current 
value with burden X (2.5 v.a. at 
90 per cent power factor) and 


burden Y (50 v.a. at 50 per cent 
power factor). Potential transform- 


World Water Power Largely Undeveloped 


1934 and 60,000,000 at the end of 
1936, an increase of nearly 160 per 
cent in 16 years. 

The present estimate of potential 


Developed and Potential Horsepower 
by Continents 


Continent Developed Hp. Potential Hp. 
MN eka Gaus 175,000 274,000,000 
ME sh aiid sh hie 5,400.000 148,000.000 
Europe ....... 27,200,000 74.000,000 
North America 26,000 000 77,000,000 
Oceania ...... 600,000 24,000,000 
South America 1,100,000 74,000,000 
Approx. total 60,000,000 671,000,000 
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utility, 


customer, installation and test data. 

ers are tested at 110 volts secondary 
voltage at zero burden, full rated 
burden, at unity and 0.1 power factors. 
These burdens represent the extremes 
encountered in practice and the data 
obtained indicate over-all accuracy. 


Test data are placed upon _instru- 
ment transformer record cards, which 
also carry the installation history as 
well as data, viz., manufacturer’s and 
company serial numbers, type, date 
purchased, cost, volts, amperes, ratio. 





water power is based on ordinary 
minimum flow (flow available 95 
per cent of the time) and 100 per 
cent efficiency. Since installed 
capacity averages two to three times 
the potential power at low flow at 
the same sites, it appears that full 
development of known sites would 
call for the installation of perhaps 
1,500,000,000 hp., of which the 
present capacity is only 4 per cent. | 
The table shows the developed and 


potential horsepower by continents. 
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System Factor Terms 
Too Often Distorted 


,erminology of Plant, Utilization, Capacity, Di- 


versity, Responsibility and Load Factors Found 


Loosely Used in Contracts and Power Analyses 


UMEROUS “factors” are used 
N in power economy analysis, 

system planning, rates, etc. A 
review of many papers and numerous 
discussions reveals the fact that con- 
siderable confusion prevails not only 
in regard to the significance of various 
factors but also in regard to their 
meaning. The following discussion is 
presented as an attempt to clarify the 
meaning and significance of the fac- 
tors more commonly used: 


Load factor 
Load factor is the ratio of the aver- 
age load to the peak load. It relates 
either to a customer’s load, the load on 
a power plant or the load on a power 
system. 


The load factor is probably the most 
used and most abused of all factors. 
It may be averaged over a month or 
over a year. It may be based on in- 
stantaneous peak, fifteen-minute peak 
or hourly peak. It is generally based 
on kw., but sometimes on kva. Thus 
when the term load factor is used a 
number of qualifying statements are 
necessary. Furthermore, the load 
factor has no relationship to capacity 
and consequently no relationship to 
cost. 

Load factor can be determined 
from a load curve without even know- 
ing the scale to which the curve is 
plotted. Thus the frequently made 
statements that when a power house 
operates at a certain load factor the 
energy costs so much per kilowatt- 
hour are meaningless. As far as cost 
analysis of a power house or a power 
system is concerned, the load factor 
only assumes a practical meaning 
when either the energy or the peak 
with its qualifications as well as the 
capacity are also known. But when 
peak, energy and capacity are known 
the load factor is really not needed 
for power cost analysis. Therefore the 
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By M. M. SAMUELS 


load factor should not be used as 
indiscriminately as it has been in con- 
nection with generation and transmis- 
sion cost. 

Load factor of a customer’s load 
has a practical meaning only when 
other factors are known. A customer 
with a high load factor is not neces- 
sarily a better customer than one with 
a lower load factor. The customer 
with the lower load factor may have 
his peak at night and it may cost 
less to serve him than it costs to serve 
the one with a higher load factor. 
Here, too, the load factor has no re- 
lationship to the installed capacity on 
the customer’s premises nor to the 
capacity of the utility equipment re- 
quired to serve the customer. The 
load factor is an utterly inadequate 
characterization of the customer’s 
load. Here, too, the peak and its 
qualifications as well as the energy 
used must be known, and when these 
are known the load factor is really not 
needed for analysis. 


Responsibility load factor 


Responsibility load factor is the ratio 
of the average load of a customer to 
the peak responsibility of that cus- 
tomer. 


This term is used only as a char- 
acteristic of a load and not as a 
characteristic of power plants or 
power systems. It is of greater sig- 
nificance than the load factor, because 
it relates the load to the system at 
the time of the system peak. 

The customer’s peak responsibility 
is his load at the time of the system 
peak. Whereas the load factor can- 
not be greater than unity, the re- 
sponsibility load factor can exceed 
unity. Whereas a customer with a 
high load factor is not necessarily a 
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better customer than one with a lower 
factor, a customer with a higher re- 
sponsibility load factor may always 
be assumed to be a better customer 
than one with a lower responsibility 
load factor. 


Plant factor 


Plant factor is the ratio of the aver- 
age load to the aggregate rating of gen- 
erating equipment for a given period. 


According to the proposed A.S.A. 
definitions plant factor and capacity 
factor have the same meaning except 
that capacity factor relates to an indi- 
vidual machine and plant factor re- 
lates to a whole power plant or a 
power system. Therefore the plant 
factor alone will be considered here. 

Plant factor relates output to ca- 
pacity and is a picture of utilization 
of facilities and of investment. When 
the annual plant factor of a power 
house is 25 per cent, it means that on 
the average throughout the year 25 
per cent of the generating capacity 
operated at full load and 75 per cent 
was idle, or that 75 per cent of the 
investment was dead. Whereas the 
load factor has no relationship to 
fixed charges, the plant factor es- 
tablishes the fixed charges per kilo- 
watt-hour. A higher plant factor 
means a better utilization of generat- 
ing facilities and lower fixed charges 
per kilowatt-hour. Load conditions 
may make a high plant factor impos- 
sible or impractical, but the fact re- 
mains that the plant factor may be 
considered by far the most important 
of all factors in power cost analysis. 

Annual plant factor for a power 
house or a system is: 

100 Xkw.-hr. 0.0114 X kw.-hr. 
8,760 X kw. kw. 
[Continued on page 104| 
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on Selecting 
Paper Mill Drives 


By J. L. RYLANDER ... M. R. LORY 


Engineering Division, 
Westinghouse Electric & Manufacturing Company * 


Typical Drives Illustrate Factors to Be Con- 
sidered in Selecting Motor Design to Fit Pecu- 


liarities of Load and Operating Conditions 


* Abstracted from paper presented at recent meeting of 
Technical Association of Pulp and Paper Industry. 


(a) Larger machines in paper mills commonly use 
synchronous motors in order to keep plant power factor 
at economical values. Their use is particularly wide- 
spread on chippers. Starting as induction motors, 
these drives must have enough torque to bring the 
chipper to speed very close to synchronism, otherwise, 
since the inertia of the load is high, the motor may 
fail to pull into synchronism in the time available, 
when the field is applied. A 300-hp., 277-r.p.m. syn- 
chronous motor is shown here overhung on the shaft 
of an 80-in. chipper. 


(b) General-purpose motors in small sizes give good service on 
pumps, agitators, screens, conveyors and other miscellaneous drives 
around paper mills. Here a number of 20-hp., 1,200-r.p.m. squirrel- 
cage induction motors are geared to flat screens. 


(c) Starting torque requirements of jordans are low and the 
most important characteristic is the pull-in torque. By special 
damper winding designs a motor of low inrush and high pull-in 
torque can be made. Low inrush may permit motors to be started 
on full voltage when limitations of the power system would not 
permit this in a motor of standard design. The jordan drives shown 
are 350-hp., 360-r.p m. synchronous motors. 


(d) Beaters may be 
driven by induction or 
synchronous motors. 
They require high 
starting and _ pull-in 
torques, and this 
means high inrush cur- 
rent with synchronous 
or squirrel-cage motors. 
Induction motors in the 
illustration drive the 
beaters. 


(e) 60-hp., engine- 
type 860-r.p.m. — syn- 
chronous motor 
mounted directly on the 
shaft of a vacuum 
pump. Torque require- 
ments are higher than 
standard for low-speed 
synchronous motors, but 
sufficient torque is had 
by making the motor 
larger. 

















































-CONSTRUCTION for rural 
lines, so called from the ap- 
pearance of the supports, was 
first used in the early 1920’s on the 
property of the Young Electric Com- 
pany, a small distributing company 
buying power wholesale and serving a 
number of farmers and rural custom- 
ers in the vicinity of Sherwood, Ore. 
Now, after sixteen years of experi- 
ence, in which the design has changed 
slightly and the size of materials in- 
creased, this type of construction is 
still used in some cases where the 
load is to be light and where costs 
have to be kept to a minimum in or- 
der to secure the business. The Young 
Electric Compzny has in the mean- 
time been absorbed by the Molalla 
Electric Company, a subsidiary of 
Portland General Electric Company. 
The supports in this X-construction 
are made from standard, high-grade 
lumber, or in some cases round poles, 
by bolting these members near the 
center in the form of an “X,” attach- 
ing a crossarm across the top and 
bolting the bottom of the members to 





X-Construction on 


By D. S. YOUNG 


pipes or angle irons imbedded in con- 
crete bases. This design gives a bal- 
anced type of construction supported 
on concrete and pivoted at two points 
instead of one, as in the ordinary pole 
construction. Its flexibility allows it 
to adjust itself automatically to any 
unusual conditions of physical load 
and the design permits the use of ma- 
terials of any size necessary to meet 
these loads. Being built up of several 
individual parts, the units are light 
and easy to store and handle. 
Originally 2x4’s 20 to 22 ft. long 
were used. Later the design was 
changed to use 3x4’s or 4x4’s, 26 to 
30 ft. long. On the original 2x4 lines 
light extension ladders were used for 





George Kable in the ExectricaL Wortp of May 19, 1928, 


first brought this tale out of the Northwest. 


Regardless of 


skepticism, the lines are staying up and with an annual mainte- 
nance cost of 1.4 cents per X-frame, and the decimal point is 


in the right place. 
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Yamhill Electric Company, Newberg. Ore. 


Up to stay for sixteen years or longer 


(a) Two men attach the wires on the ground 
and then stick the X up on the concrete 
bases. (b) One of the first is still on the job. 
(c) They even make them “joint” with 
telephone. 


gee: 


climbing. When heavier lumber is used 
linemen climb with hooks. Orig- 
inally the concrete bases were cast 
in forms in some central locality and 
delivered to the holes, but now it has 
been found that casting the bases di- 
rectly in the holes on the job pro- 
vides a better foundation at lower 
cost. The frame is held above the 
level of the ground by a pipe or 
angle iron, and thus rotting of the 
wood at the ground line, as in the 
case of buried poles, is eliminated. 

Practically all the work in building 
this type of line is done on the 
ground, even to tying in the conduc- 
tor wires and guys on the supports be- 
fore they are raised. With 26-ft. tall 
X-lines, equal in height to the stand- 
ard line on 30-ft. poles, three men 
make a crew. Such a line is easily 
built without power equipment. 

The cost of a two-wire line of No. 
6 hard-drawn copper, using 26-ft. 4x4 
members and 225-ft. spans, has run 
from $325 to $350 per mile, exclusive 


of transformers, secondaries, meters 
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Rural Power Lines 


Portland Subsidiary, After Sixteen 


Years, Finds Construction Easy, Costs 



















Low and the Performance Gratifying 


% and service drops. Tests have shown cost of labor and 
" that 26-ft. X-frames will stand a pull material of all re- 
S at the top of from 700 lb. to 1,100 lb. pairs to lines in 
ps before breaking. The National Safe- service, indicate an 
ty Code gives the transverse load on average mainte- 
a three-wire No. 6 copper primary nance cost of 14 
line with 200-ft. spans under heavy cents per X-frame 
loading conditions as 750 lb., and per year. Only one 
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with 150-ft. spans as 460 lb. support per year Fixed in — 
y ; 3 minutes 
e When something happens to break for every 238 in . 
be ; r : (a) Easy to repair. 
a both wires, as for instance a tree fall- service has been on No repairs to the 


driver who did it. 
(b) Tree on the line 
just makes the X 
lean, 


a ing across the line, the line will fall the ground from all 
if it is not protected by “breakers,” causes such as trees, 
but it is easily rebuilt, taking about storms, automobiles, 
fifteen minutes for each support that trucks or road 
is down. However, the use of “break- equipment. Four- 
ers” minimizes the possibility of such teen years’ service 
accidents. The “breaker” is made up has failed to make 
of a weak link of wire so placed that any inroad_ what- 
it carries the main line tension. This ever on the un- 
link breaks before the main line is in- treated lumber used 
jured, thus opening the circuit, and a_ in the X-frames. It seems safe to ex- When they do have to be re- 
stop cable keeps the X-frames from pect a life for these supports of 25 placed rebuilding will require only 
falling. Repairs are easily made by to 30 years. Creosoting, at a cost lumber and the labor of placing it. 
simply restretching the line and tying of about $1.65 per X-frame and There will be no labor required for 
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. in a new breaker. cross arm, would undoubtedly ex- hole digging, since the same concrete 
) . Maintenance records, collected over tend the life of these supports bases, which are practically indestruc- 
t the last fourteen years, covering the materially. tible, will be used. 
5 ft @ 
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. a Electrification of Farms Varies Widely | 
io 
More than half the farms in New _ service. If these are included, the Ranking states under the former | 
7 England and three-fourths of those saturation amounts to 16.8 per cent. category and their percentages are: 
aan in the Pacific States now have elec- Rhode Island, 93.2; California, 
tric service, if the ratio is computed Number of Farm Customers 90.5; Utah, 79.3. At the other end | 
. s and Per Cent Electrification 3 é 
= on the basis of the number of farms ail ae of the list are North Dakota, 3.6; | 
° e A) referred to all farms having . | 
e that have dwellings valued at $500 (4) eccupied Gwellines. . South Dakota, 4.6; Arkansas, 6.4; | 
or more, according to statistics re- (B) referred to farms having dwellings Oklahoma 7.2; Mississippi, 7.4. 
1 cently published by the Edison 7 a - oaoeee Farm electrification is far ad- 
. . . Number o . 
Electric Institute. Although the wecmentieenh waetene vanced in the populous East, the | 
© . . ° . oi ” € 3 ‘le ifi i . i 
fraction is smaller in other sections "°8!°" ne, Se “a ae only part of the United States com- | 
7 of the country, on the same basis eo States 1enaee = 7 parable with the major European 
Vv ‘ s New “ngiend.. iS ol.é dé e . 
y the national average exceeds 23 per Middle Atlantic 164,998 42.4 44.3 countries, and on the Pacific Coast, | 
‘ent F: h h: : d i ll E. No. Central 268.472 25.4 27.9 sh : ded f Lod 
cent, arm omes aving well- W. No. Central 106,767 9.4 16.3 where power 1s nee or irriga- 
O. j 4 ae So. Atlantic.... 97.245 9.0 16.3 : : ; 
ings valued at less than the small jf gbacie: 50.540 17 a3 tion. The ratios are low where | 
amount mentioned are scarcely to be Ww: Bo. Central ae at a farmsteads are far apart and the | 
° 5 ‘ Mountain....... ow, “vo. otf. e ef ee | 
in considered as prospects for electric  Pacifie.......... 171,988 61.5 74.1 investment would be prohibitive. | 
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TVA-Arkansas Power Contract 


ANY are the speculations that have arisen since 

TVA announced last week that it had made a 
five-year contract to sell power to Arkansas Power & 
Light Company. This is the first contract to sell TVA 
power to a private utility since the contract with Com- 
monwealth & Southern was allowed to lapse this spring 
and it is the first time that TVA power will cross the 
Mississippi. 

While the contract has been made at the standard 
TVA rates for wholesale power to municipals and co- 
operatives, it does not contain any “yardstick” require- 
ment specifying the rates at which this power will be 
resold to the consumer. The announcement merely 
stated that the company had “indicated its intention of 
reducing rates in Arkansas” with the beginning of the 
service of the contract. 

Does this mean the abandonment of the “yard- 
stick” principle, for surely TVA cannot expect to im- 
pose such restrictions in one place and not in another? 

Since there is reason to believe that TVA for sev- 
eral years will lack sufficient firm power to carry 
Memphis, Knoxville and Chattanooga in addition to its 
present load the provision that the two parties to the 
contract will furnish each other standby service in case 
of emergency is of more than passing significance. 

While the rates for this TVA power are higher 
than it would cost utilities to generate an equal amount 
of power by steam, fair contracts can be of mutual 
advantage to both parties. The utilities as a matter 
of public policy are willing to help the government dis- 
pose of this power, but not in such a way as to destroy 
their investment. Power companies much nearer to the 
source of TVA power than Arkansas have stated that 
they would be willing to contract to buy such power 
provided they had the assurance that TVA would not 
compete in the area in which such power was being 
used. 

However, the personnel of the TVA board remains 
unchanged, as does the point of view of Senator Norris 
and Representative Rankin. With that in mind as well 
as the standby clause, there does not, at the moment at 
least, appear to be sufficient cause to believe that this 
contract is any indication of a change in policy with 
respect to TVA’s attitude toward private utilities. 
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Energy Production Reflects 
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Widespread Strike Influence 


VER a sensitive indicator of trends of industrial 

activity, electrical energy production is reflecting 
the widespread adverse influence of the break-down of 
labor relations in the strike-stricken areas. 

The early months of the year gave good promise; 
the decrease in energy output from the highest week 
in January to the lowest in spring was no greater than 
in 1935 and 1936. In each instance this was followed 
by a rise, but the upward trend this year has been less 
vigorous than in the preceding two. By the third week 
in June, 1935, the output had risen to equal the Jan- 
uary maximum. In 1936 there was an increase of 
50,000,000 kw.-hr. This year the June week fell short, 
by an equal amount. 

In the Central industrial area, where the disturb- 
ances have been most severe, the excess over 1936 has 
decreased from 20 per cent, or better, in March to 12.2 
per cent in the third June week. In the South it 
dropped from 19 to 13 per cent. In the Rocky Moun- 
tain states, heavy consumers of energy for mining, the 
repercussions of the shock to industries elsewhere were 
felt in an abrupt decrease from 28 to 13 per cent in 
the rate of gain. 

Kilowatt-hours, however, are merely the instan- 
taneously responsive measure of demands that indicate 
how far beyond the immediate battleground the losses 
extend. Thus the steel strike affects not only the sup- 
pliers of that industry but those who depend upon 
them for business, and on and on. When business 
and the public are made to appreciate this condition, 
then, perhaps, government will be less enamored of 
the votes of certain groups of organized labor. 


Independence of Power Plants 


ANY of our large power systems receive their 
energy from several central stations which are in- 
terconnected by the network of the distribution system 
and frequently by direct tie lines. It was the practice 
in the design of some of the older stations to make 
each plant an independent unit capable of starting up 
and operating independently of other stations. Certain 
essential steam-driven auxiliaries or a steam-driven 
house unit were provided for such starting up. These 
stations therefore functioned as independent units. 
Introduction of electric motors for auxiliary drive 
led to the use for auxiliary service of house transformers 
and house generators which derived their energy from 
the main turbo-generator units. The steam-driven aux- 
iliary was often limited to the boiler feed pump. No 
steam-driven house included. 
When such a plant is started up energy supply for 


turbo-generator was 
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firing equipment, forced and induced draft fans, con- 
denser circulating and condensate pumps is taken from 
other stations through the interconnections. Normally, 
this meets all system requirements. But there still 
exists that possible contingency of failure of the inter- 
connection. Should such a failure occur that would 
deprive the station of voltage for a short period, the 
station would go out of service and could not start 
again without energy supplied from outside. 

The house turbo-generator’s chief fault is that it 
requires steam pressure to start. If the plant happens 
to have no steam pressure at the time of the emergency, 
it may not be possible to generate steam without the 
operation of auxiliaries. The house turbine therefore 
does not meet all requirements for an ideal emergency 
source of auxiliary power. 

At first blush it may sound like heresy to suggest 
the use of a Diesel-driven house unit in a steam plant, 
yet such equipment may be found to more nearly fill 
the need of assuring a reliable and independent source 
of auxiliary power supply in any contingency. 


Vale Tri-County 
Farm Line Dream ? 


HE Massachusetts commission’s recent unanimous 

decision against the gangling Tri-County rural 
electrification project which planned to build about 230 
miles of line in a dozen different localities with the 
aid of about a quarter of a million REA dollars and 
$25,000 in company stock deserves to be heeded by all 
supporters of sound electrical development. 

Thorough investigation by the board and its tech- 
nical staff, including public hearings, led to the vigor- 
ous conclusion that the proposed capital, if, when and 
as paid in, is decidedly inadequate to provide service 
of the standards required in the Bay State, and that 
the proposed note and mortgage arrangement by which 
the Tri-County company assumes burdensome obliga- 
tions is “improvident, and unwarranted by any ra- 
tional calculations based upon prevailing conditions” 

. and that “to approve an imaginative proposal 
under the conditions would naturally, we believe, re- 
sult in failure.” The costs were clearly underesti- 
mated, and the revenue anticipated from the two to 
three customers per mile averaged by assuming that 
from 450 customers up would be obtained was equally 
in doubt. The uncertainty of future federal foreclosure 
in the event of insolvency was a major deterrent to 
the commission’s approval. 

State utility commissioners are appointed to pro- 
tect the public interest. Whether the electric service 
is to be furnished by a private utility, a municipal 
plant or a co-operative, the public interest still remains. 
REA has repeatedly taken the position that a co-opera- 
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tive, because it was a non-profit venture, should not 
be subjected to state commission regulation. Surely. 
the Tri-County case is sufficient evidence of the need 
for local commission scrutiny of co-operative as well 


as private projects. 


The Engineer's Protest 
Against Economic Crime 


ONSTROUS economic crimes have been committed 
by government in the bewildered scramble to 
spend thick slices of everybody’s income to improve the 
living standards of the underprivileged classes. The en- 
gineer generally is rarin’ to go with a crusade to reduce 
these political ventures to a plane of sensible economy, 
but he is not vocal. And so a few engineers are agitating 
to thrust the American Institute of Electrical Engineers 
into the fray, out in front, carrying the banner of sense 
in public works planning and spending. 

Dean Bush in his masterly address at the A.1.E.E. 
convention last week admitted the Institute would prob- 
ably be disrupted if it should try to agree on any policy 
of refutation or exposition of fallacies in governmental 
engineering measures. He proposed, on the contrary, 
an elder-statesman board whose professional prestige 
would compel respect and attention on engineering 
ventures of broad public import. Further, he urged that 
the government retain engineering consultants to advise 
on the politically advocated enterprises. 

Well, maybe there was a period in the evolution 
of our democracy when politicians would bow to a self- 
constituted engineering supreme court, and such a time 
may come again. But, at the moment, the administra- 
tion that is yanking us toward economic bliss at a billion 
dollars an inch is moving heaven and hell to eradicate 
the only existing and time-honored check to its futile 
squanderings. 

No matter how broadly supported by the engi- 
neering profession, such a board of counsel would 
be repudiated, or ignored the moment it attempted to 
thwart some new proposal to save the country by sub- 
merging another valley with dammed water for power. 

The engineer, however, does have a chance and a 
duty to be vocal. He can elevate the profession as a 
factor in civic service by making sure of his facts, be- 
coming effective in presenting them, and then, at every 
opportunity, telling the public how sadly it has been de- 
luded by conniving reformers. From a multitude 
of such individual efforts will come a mass movement 
of engineers which would be impossible now. There are 
dozens of issues on which a befuddled and unorganized 
middle-class electorate is yearning for an escape from 
lunacy and futility. Think what a hundred thousand 
engineers could do by simply telling their neighbors 
the simple facts about water power, flood control and 
navigation. 
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This noted journalist gives his per- 
sonal comments and interpretations 
on current happenings affecting the 
electrical industry. His background 
and his location at Washington make 
his thoughts informative and inter- 
esting even though all may not agree 
with him 


ENATOR GEORGE W. NORRIS 
deplores the idea that his 
“Seven TVAs” is a power wolf 

in navigation and flood control sheep’s 
clothing, but adds that it would be an 
“economic sin” not to use power once 
the dams are constructed for other 
reasons! 

Actually it is not so much the lan- 
guage of the proposed bills—either 
the drastic one of Senator Norris or 
the milder one of Representative 
Mansfield—as it is what could be done 
under the powers proposed. 

It is practically certain that this 
legislation will not pass at this session 
of Congress, even if adjournment is 
delayed, as now seems probable, until 
some time this fall. But it is also 
practically certain that some combina- 
tion of the Norris and Mansfield bills 
will be passed next year. 

So that the differences between the 
two bills, and the possibilities of 
change, become of enormous interest 
to the electrical industry—and to the 
taxpayers. 

Something of this nature became 
inevitable the day President Roosevelt 
and Senator Norris conferred on the 
Supreme Court enlargement bill. It 
will be recalled that Norris had devas- 
tated the White House by a quoted 
comment that of course packing the 
Supreme Court would not be enough 
to accomplish the President’s objec- 
tives—that a constitutional amend- 
ment also would be necessary. 

It is difficult to exaggerate the im- 
portance of this simple statement of 
that stage of the controversy. The 
President’s contention rested firmly on 
the foundation that it would take too 
long to get a constitutional amend- 
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The Joker in the 
Seven TV<As Bills 


By CARTER FIELD 


ment adopted—hence the court pack- 
ing program was vital. Norris is re- 
nowned on Capitol Hill not only as a 
baiter of the electric industry but as a 
constitutional lawyer of parts. And 
for being one of the most stubborn of 
men, once he takes a position. 

Hence it was vital for the White 
House to check this insidious under- 
mining of the President’s case by the 
Nebraska Senator without delay. It so 
happened that Norris called at the 
White House immediately thereafter 
about his seven TVAs proposal. He 
emerged after a long time, all smiles, 
announcing that his latest pet measure 
was sure to go through. Since then he 
has been a strong, though not loqua- 
cious, supporter of the court program. 

Not long thereafter, however, came 
the Mansfield bill, obviously with the 
President’s blessing, but not going 
anything like as far as the Norris 
measure, if one assumes that there is 
no intention to deceive. 

The Mansfield bill purports to be 
concerned chiefly with water projects. 
primarily navigation and flood con- 
trol. It provides for regional direc- 
tors, who are to serve as liaison officers 
between state and federal authorities 
in making plans for water develop- 
ment. Whereas the Norris bill sets up 
“Authorities’—that formidable title 
which so far has not exaggerated the 
functions of those appointed to them. 
One Authority is proposed for each of 
the seven regions of the country. The 
Authorities are set up just as TVA 
was set up. 

Now of course actually the bill does 
not really grant power to these Au- 
thorities to do anything they please— 
to build dams and operate power 
plants, for instance. But neither did 
the TVA act. It is a question of the 
men who are appointed to these Au- 
thorities, of course, what they will 
recommend, and how far their actions 
may commit the government. It is a 
question of what the administration 
appointing them wants them to do. 
And it is a question of whether Con- 
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gress will vote money and authoriza- 
tions to carry out their recommenda- 
tions, once these are approved by the 
President. 

Now it is perfectly true that the 
one man directorships which would be 
set up by the Mansfield bill could 
function in precisely the same way. 
More machinery could be added later 
once recommendations had been made 
and money voted to carry them out. 

But it is also rather obvious that the 
President did not discourage Senator 
Norris to an extent worth mentioning 
in that talk, after which Norris an- 
nounced that the seven TVAs bill was 
on the agenda, and since then he has 
made no sniping remarks about the 
Supreme Court enlargement bill. 

What close friends of the Nebraska 
Senator say happened is that the Presi- 
dent told Norris he could not openly 
approve going as far as Norris wished 
—that therefore he would be com- 
pelled to indorse another bill—but 
that he would have no objection to 
Norris introducing just the sort of bill 
the Senator wanted, and that the Presi- 
dent would not move a hand to pre- 
vent the Norris bill from being sub- 
stituted for the Mansfield bill if Nor- 
ris could muster the votes. 

It’s Roosevelt’s old favorite stra- 
tegic position of being in between—of 
having his enemies on one side fright- 
ened more of the extremists on the 
other than of Roosevelt himself, and 
consequently acquiring a substantial 
element of support from both sides. 

But nobody should be deceived. In 
this case Roosevelt is not actually in 
the middle at all. He is in Senator 
Norris’ corner so far as the electric 
power issue is concerned. 
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OF THE WEEK 


TVA and Arkansas Power & Light 
Sign Contract for Surplus Power 


Pact for five years can be terminated by either party on notice of 214 
years — Sale of surplus energy to net government agency $750,000 
annually after five years — Rankin wants yardstick rates 


In an effort to gain a market for the 
tremendous amount of electric power 
to be generated at its gigantic hydro- 
electric development and to obtain 
some revenue to give a semblance of 
self-sustaining operations, the Tennes- 
see Valley Authority last week signed 
a contract with the Arkansas Power & 
Light Company covering the sale of 
surplus power produced by the govern- 
ment power experiment for a period of 
five years. 

The contract with the Arkansas util- 
ity, a subsidiary of Electric Power & 
Light Corporation, affiliate of Electric 
Bond & Share, provides for the sale of 
10,000 kw. of firm power during the 
first year and ranges to a maximum of 
35,000 kw. of firm power at the end of 
five years. 


Contract renewable 


The contract itself auto- 
matically from year to year, after five 
years, unless terminated by either party 
on 21% years notice. It provides for 
gradually increasing sales and _ pay- 
ments, and it is estimated that at the 
end of the fifth year, and in succeed- 
ing years, the annual revenue to TVA 
will be approximately $750,000. 

Sale of firm, interruptible and run- 
of-stream secondary power is provided 
in the contract. Sale of 10,000 kw. of 
interruptible power is provided in the 
first year; 30,000 kw., half firm and 
half interruptible in the next year. In 
the third year the total is increased to 
40.000 kw., divided half firm and half 
interruptible. In the fourth and fifth 


renews 





years the total demand is continued at 
40,000 kw., but the percentage of in- 
terruptible power declines, and if the 
contract continues after five years, it 
will be on the basis of the sale of 
35,000 kw. of firm power, no inter- 
ruptible power and 5,000 kw. of run- 
of-stream secondary power. 


Regular TVA rates 


The rates for firm power to the 
Arkansas utility are the regular TVA 
wholesale rates as applicable to munici- 
palities and co-operatives. The rates 
for the other classes of power are the 
regular TVA rates. 

The contract, which was executed by 
Harvey C. Couch, president of Arkan- 
sas Power & Light, and David E. 
Lilienthal, TVA power director, con- 


tains no provision for resale rates of 
the power. The contract becomes effec- 
tive upon approval of the Federal 
Power Commission and the Arkansas 
Public Utilities Commission. 

Delivery of the power will be over 
the 154,000-volt line now being con- 
structed by the TVA between Pick- 
wick Landing Dam and Memphis. 
Power will be delivered at a substation 
near Memphis. All power sold to the 
utility, beginning this fall, is for dis- 
tribution in Arkansas over the com- 
pany’s lines. The contract provides 
reciprocal standby service. 

This is the first TVA contract with 
a private utility since negotiations with 
Commonwealth & Southern properties 
were abandoned. 

Representative Rankin, Dem., Miss., 
said that he hoped the contract will be 
“of the shortest period of duration 
possible” and require the utility to 
resell the power at TVA _ yardstick 
rates. 

“Unless this power is resold at the 
yardstick rates,” Mr Rankin said, “this 
will be the last contract of its kind 
ever made by the TVA with a private 
power company, if I can have my way.” 


Utilities Win Point in TVA Suit 


Efforts of the TVA to compel nine- 
teen utility companies to define more 
clearly the issues on which they will 
attack the legality of the government 
power agency to compete with private 
industry were lost this week. J. L. 
Fly, TVA counsel, asked Judge John 
J. Gore to strike out several sections 
of the original bill which the utilities 
considered pertinent to their case, but 
the court declined. 

Regarding statements of President 
Roosevelt made in his 1936 campaign 
addresses, Judge Gore held that “in 
deference to the Chief Executive and 
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the office which he holds 
statements he made in _ political 
speeches should be excluded. If the 
TVA has exceeded the powers granted 
by the Act of Congress he is not con- 
scious of it.” 

Mr. Fly argued in his motion that 
“there is a suggestion that the gov- 
ernment must be prepared to with- 
stand any kind of attack. We are in 
darkness as to the particular issues 
which are to be tried.” Judge Gore 
held that “every allegation I have al- 
lowed to remain in the bill is perti- 
nent.” 


I believe 
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The motion of the TVA to have the 
power companies file a bill of par- 
ticulars was overruled by the court, 
Judge Gore declaring that such action 
would force them to submit evidence 
in advance. 

The rate question, which became a 
heated argument between Mr. Fly and 
Ray Jackson, law partner of Newton 
D. Baker, was allowed to stand, Judge 
Gore allowing it, declaring he was 
unable to see how their 
would injure the defendant. 


inclusion 


Wants copies of contract 


Seeking to have the utilities pro- 
duce their charges, Mr. Fly said that 
“I want copies of those rights, powers 
and franchises necessary under the 
laws of the state in which they do 
business.” Judge Gore asked: “Do 
you think it would be fair to force 
them to let you read their franchises 
and see when their contracts expire?” 

Judge Gore expressed the hope that 
nothing would prevent the case going 
to trial on a “fair and square basis” 
in the fall in Nashville. He appointed 
Hall Clements of Knoxville as special 
master to take dispositions in the case. 


Polk-Burnett Power District 
Declared Invalid By Court 


The Polk-Burnett power district has 
been declared invalid in a decision of 
the Wisconsin Supreme Court. The 
district originally included 28 muni- 
cipalities and in this form was ap- 
proved by the state public service 
commission, with certain restr ctions 
as to its economic feasibility. At a 
referendum in August 1935, seven of 
the communities voted not to join the 
district. 

Chief Justice Marvin B. Rosenberry 
ruled that the public service commis- 
sion had not “fulfilled its statutory 
duty” in that it had not made a fur- 
ther determination of the economic 
feasibility of the district after the elec- 
tion had reduced the 
municipalities. 


number of 


Wrong Company Named 


In the June 19 issue of ELECTRICAL 
WORLD mention was made that Richard 
J. Beamish of the Pennsylvania Public 
Utility Commission had served notice 
on Madison Power & Light Company 
of York that he would recommend 
imposition of new temporary rates. 


The company was the Edison Light 
& Power. 
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Bay State Rural Project Killed 
by Public Utilities Commission 


Massachusetts body finds financial set-up inadequate, costs uncertain 
and revenues nebulous — Tri-County Electric was to use $255,000 
REA loan as basis of financing — Competition would raise costs 


A resounding adverse opinion by the 
full membership of the Massachusetts 
Department of Public Utilities was 
handed down last week upon the Tri- 
County Electric Company’s — rural 
electrification project, embracing some 
232 miles of line planned to take a 
wandering course over the western part 
of the state, with Greenfield as a 
nucleus, and with an REA mortgage 
loan of about $255,000 maximum as 
the basis of financing. 

The company was organized as a 
co-operative project with a par value 
of stock set at $25,000 to be raised 
locally, which its supporters claimed 
would suffice to maintain and service 
the system. Energy was to be pur- 
chased from existing private companies 
and the estimated cost of construction 
was about $1,100 per mile of line. At 
the hearings it was brought out that 
twelve sections would probably com- 
prise the system and that the customer 
density would range between two and 
three per mile. 


Meager capital 


The commission held that $25,000 is 
meager capital, falling far short of the 
necessities of the situation, and that no 
thought of reasonable reserves for 
operating emergencies in the moun- 
tainous terrain involved seems to have 
entered the minds of those back of the 
petition. Electricity purchased would 
have to be paid for before bills can be 
collected. 

Such a company, “mortgaged to the 
limit,” in the board’s words, might be 
expected to have difficulty in borrow- 
ing money from banking sources, and 
if at all, only at a high rate of interest. 
“What is more disturbing,” the de- 
cision stated, “is the element of 
extreme vagueness and _ uncertainty 
that surrounds estimates of anticipated 
revenue and cost of operation of the 
new company. The financial ability of 
customers to pay high electric rates if 
necessary, to advance additional capi- 
tal, or to make further sacrifices, is 
not known. These unascertained or 
unknown facts, together with the ap- 
parent lack of experienced manage- 
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ment, leads to the belief that future 
financial success is to be left largely 
in the lap of favorable chance . . . the 
department is not unsympathetic with 
any program to assist rural communi- 
ties and the farmer to obtain modern 
electrical conveniences . . . but it can- 
not shut its eyes to facts . . . ordinarily, 


adequate data are accessible (but not 
a) 


Territory now served 


The opinion pointed out further 
that in the territory involved by the 
project six existing private companies, 
with $8,424,000 of paid-in capital and 
14,761 customers in the 28 towns con- 
cerned, are now in operation, and that 
statutory provision exists under which 
any aggrieved prospective customer 
can seek to be served through suitable 
adjudication by the commission. 

Experience has shown, the board 
stated, that competition in the electric 
field tends to increase the cost of serv- 
ing the public and perhaps cause other 
The board 
does not consider its province to in- 
clude finding out from each town in 
advance its inclinations toward such a 
project. In conclusion it stated in 
part: “The proposed capital, when, 
as and if paid in, is decidedly inade- 
quate to operate the electric business 
as outlined in conformity with the 
standards of effectiveness as required 
by our regulatory laws; that the pro- 
posed note and mortgage arrangement, 
by which the company assumes bur- 
densome obligations, is improvident, 
and unwarranted by any rational cal- 
culations based upon prevailing con- 
ditions . . . to approve an imaginative 
proposal under the conditions stated 
at the hearing would naturally, we be- 
lieve in the end, result in failure.” 

Harry E. Duren, vice-president 
Western Massachusetts Electric Com- 
pany, declared that economic rural 
line development, held in abeyance 
out of consideration for the Tri-County 
project, will now be pushed rapidly 
forward in an attempt to take up the 
slack in construction, normally about 
25 miles of new line annually. 


serious inconveniences. 
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Engineering Professions Urged 


to Take Part in Publie Affairs 


Sentiment at Milwaukee A.I.E.E. meeting favors some discreet form of 
advisory or consulting capacity to prevent uneconomic commitments 
of government in technical field — Opposition expressed 


Integration of engineering profes- 
sions in order that they may exert 
strong wholesome influence on govern- 
ment was urged by Vannevar Bush, 
dean of engineering at Massachusetts 
Institute of Technology, upon the 
American Institute of Electrical Engi- 
neers at the convention last week in 
Milwaukee. 

The convention listened also to an 
equally classical address by Ralph E. 
Flanders, chairman of the engineering 
economics committee of American 
Engineering Council. Unfortunately, 
however, neither offered a specific and 
immediately practicable solution to the 
problem from the associational stand- 
point. 


Doing superior job 


The Council is doing a superior job, 
Dr. Flanders said, but admitted that 
there were many governmental activi- 
upon which its advice was not 
sought and no way existed to register 
the sound opinion of the engineering 
profession upon such matters of pri- 
marily technical import. 

Dean Bush implied many of the cur- 
rent enterprises of government consti- 
tute “a foolish piece of work in any 
language.” To avert further uneco- 
commitments he offered two 


ties 


nomic 





proposals. First he suggested a sort of 
elder-statesman board to advise gov- 
ernment on engineering matters. Fur- 
ther he proposed that a considerab'e 
measure of the reliance of government 
upon the engineering profession 
should be placed through a consulting 
relationship with appropriate fees paid 
to competent and authoritative mem- 
bers of the engineering profession. 

Former president A. W. Berresford 
advocated more attention in programs 
of local sections to discussions of pub- 
lic matters, citing the engineering 
society of Milwaukee, the host city. 
as an outstanding example of what 
could be accomplished. 

L. A. Doggett gave a statistical 
analysis of A.I.E.E. papers of broad 
public incidence, ending with the sug- 
gestion of the establishment of a na- 
tional power policy committee of the 
Institute. 


Seeks Institute’s opinion 


F. R. Innes of Chicago pleaded for 
a census of Institute opinion on such 
a specific issue as the proposed seven- 
area replicas of TVA, but no action at 
the meeting was permitted by Chair- 
man L. W. W. Morrow. 

Mark Eldredge reviewed the scope 
of the Institute’s technical committees 


Planning the Pacific Coast convention to be held in Spokane, Wash., August 30 to 
September 3, are C. E. Rogers, Pacific Telephone & Telegraph, vice-president Section 
No. 9; C. S. Rich, headquarters, A.LE.E.; H. V. Carpenter, Washington State College; 
M. F. Hatch, Washington Water Power, chairman Spokane Section; H S. Osborne, 
American Telephone & Telegraph, chairman technical program committee, and S. E. 
Caldwell, Pacific Power & Light, secretary District No. 9 
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and suggested greater attention to 
papers that show the wide-reaching 


effects of specific engineering achieve- 


ments on social and national progress. 

The keynote which synthesized the 
conservative sentiment, which has 
guided the Institute in the past, was 
offered by J. B. Whitehead, another 
past-president. He insisted the society 
should be careful to avoid any expres- 
sion of opinion, in the name of the 
Institute, on public questions of a con- 
troversial nature. 

And there the matter remains, even 
though some of the delegates and 
others argued the matter in an impro- 
vised second session whose fervor had 
to compete with the equally mercurial 
disposition of the weather. 

The technical deliberations are re- 
ported in an extensive article in an- 
other section of this issue. 


Ontario Signs Pact 
With Abitibi Power 


The Ontario Government has signed 
an agreement with the Abitibi Power 
& Paper Company settling all claims 
and matters in dispute between the 
province, the Hydro-Electric Commis- 
sion and the utility. The agreement 
reallocates the timber limits and pulp 
concessions of the company and clears 
the way for re-organization. 

The four-point agreement provides, 
among other things, that the company 
must have its long idle plants at 
Espanola and Sturgeon Falls in produc- 
tion, whole or in part, by 1940, or its 
assets in these enterprises — timber 
limits, power and other operating rights 
—must be put up for sale. 

The Ontario Hydro-Electric Commis- 
sion will acquire the utility’s Crystal 
Falls power development in lieu of 
indebtedness to the province for timber 
dues and other obligations. Power 
from the Crystal Falls project will be 
used in Sudbury, the commission al- 
ready having the necessary transmis- 
sion lines under construction. 


Bonneville Power Measure 
Passes House Committee 


Under the terms of the Bonneville 
power bill, formally approved by the 
House rivers and harbors committee 
recently, the War Department will 
operate the dams, locks and power 
house. Distribution and sale of the 
generated power will be handled by 
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an administrator named by the Secre- 
tary of the Interior. 

While the Federal Power Commis- 
sion was given authority to pass on 
rates, a last minute revision of the bill 
denied the commission the authority 
to establish a uniform interest rate on 
all federal projects for the purpose of 
amortizing Instead, interest 
rates are to be fixed for the individual 


projects. 


costs. 


F.P.C. Shows Electric 
Rate Cuts by Utilities 


The Federal Commission 
declared this week that rate reductions 
were made in 1935 by 95 utilities, or 
61.3 per cent of the total number serv- 
ing 132 cities in the United States. 
Residential consumers in 126 cities, 
66 per cent of the total covered by the 
report, had lower bills on January 1, 
1936. than at the beginning of the 


Power 


previous year. 

Discussing the trend of utilities to- 
ward simplification and uniformity of 
rate schedules, the commission stated 
that “it is evident from the new resi- 
dential rate schedules and changed 
rate structures that material progress 
is being made in the direction of 
simpler and more uniform rate sched- 
ules.” It was stated that it appears to 
be a definite trend toward the group- 
ing of most of the residential services 
under one rate schedule instead of 
the former method of applying differ- 
ent schedules to different types of 
service. 

Objective rate plans which offer 
lower rates to customers who increase 
their consumption over that of the cor- 
responding month of a previous year 
appears to be gaining a wider applica- 
tion than heretofore, the commission 
stated. It was also found that rate 
increases were rare while reductions 
were general throughout the country 
during the period from October 1, 
1924, to July 1, 1936. 


Circuit Breakers Contract 


Westinghouse Electric & Manufac- 
turing Company has tendered low bid 
and is scheduled to secure award for 
outdoor-type oil circuit breakers for 
power project of the Colorado River 
Authority, Austin, Tex., at Dams Nos. 


1 and 2, Colorado River, at a price of 
$39,490. 


60 (60) 





Hugh L. Cooper Dies; 


Was Pioneer Engineer 
Colonel Hugh L. Cooper, pioneer 


hydro-electric engineer who designed 
and supervised the construction of 
Wilson Dam at Muscle Shoals and the 
Dnieprostroy Dam and power station 
in Russia, died of arteriosclerosis 
June 24 at his home in Stamford, 
Conn., after an illness of three weeks. 
He was 72 years of age. 

One of the nation’s outstanding au- 
thorities in hydraulic engineering as 
applied to power development, Mr. 
Cooper in the past 45 years had de- 
signed projects producing more than 
2,000,000 hp. and costing $200,000,- 





Blank & Stoller 


000 in the United States, Canada, So- 
viet Russia, Chile, Mexico and Egypt. 
The Dnieprostroy Dam in the Uk- 
raine was the world’s largest until 
Boulder Dam was completed. The 
project got under way in 1927 and 
Colonel Cooper was placed in full 
charge. He stayed in Russia six years 
and at the completion of the project he 
received the order of the Red Banner, 
one of the highest decorations be- 
stowed by the Soviet Government. 

Colonel Cooper was born in Shel- 
don, Minn., in 1865. At the time he 
chose hydro-electric engineering as his 
profession, the making of electricity 
had just recently begun and he was 
among the few far-sighted men who 
saw that rivers could be put directly 
to work generating electricity. 

His first job to attract national at- 
tention was the damming of the Mis- 
sissippi River at Keokuk, Ia. This 
project marked a change in hydro- 
electric practice, for up to that time 
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men had thought of water power 
mostly in terms of narrow, rapid 
rivers. From the standpoint of engi- 
neering and economics the Keokuk 
Dam was a demonstration that the 
great water-power projects of the fu- 
ture need not hunt new Niagaras. 

Other important works supervised 
by Colonel Cooper include the To- 
ronto Power Company’s plants at Ni- 
agara Falls and the Pennsylvania 
Water & Power Company’s plant at 
Holtwood, Pa. The Muscle Shoals 
project he supervised totaled 620,000 
hp. Colonel Cooper was president 
of Hugh L. Cooper & Company, Inc., 
New York. 


Meter Racket Exposed 
by New York Utility 


A six-year search to uncover a clever 
and profitable racket, which saved 
large electric customers thousands of 
dollars a year, was revealed this week 
in New York when Walter Laurence, 
Jr., was held in $5,000 bail in York- 
ville Court. 

Consolidated Edison Company of 
New York, Inc., estimated that it lost 
about $1,000,000 a year through the 
scheme of turning back meters. John 
J. Holland, chief of the property pro- 
tection department of the utility, de- 
clared that the company had watched 
the racket develop for twenty years, 
but that it had been impossible to get 
enough evidence for an important 
arrest. 

It was pointed out by Mr. Holland 
that clever counterfeit seals were made 
to replace the broken company seals. 
Shunts and other methods uncovered 
were considered crude to the one em- 
ploying counterfeit seals. 

° 


Kelvinator Plant Reopens 


Kelvinator division of Nash-Kelvi- 
nator Corporation resumed operations 
this week, following satisfactory ad- 
justments of differences between man- 
agement and workers which closed the 
plant June 10. Statement by the com- 
pany said in part that “Kelvinator has 
in the past, and will in the future, con- 
tinue to maintain a scale of wages and 
working hours that compare favorably 
with those prevailing in Detroit.” 

A summer sales program involving 
double the amount of advertising used 
last season in conjunction with a radio 
contest and better terms for installment 
buying will start immediately. 
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Commonwealth Edison 


Makes Voltage Change 


Commonwealth Edison Company has 
undertaken the change in its service 
voltage for the Chicago area from the 
level of 115 volts to the standard of 
120, toward which lamp manufacturers 
and utilities have been working for 
some time. The company expects to 
accomplish the change in pressure in 
five one-volt steps over a period of ten 
months. The change was started about 
the middle of March, shortly after 
authorization had been granted by the 
Illinois Commerce Commission. 

With the introduction of the secon- 
dary network into the system several 
years ago, it had been expected that 
eventually the service voltage would 
have to be changed. In the direct cur- 
rent service area, changing the voltage 
is simply a matter of adjusting field 
excitation, it was said. However, in 
the alternating current area, com- 
pensators on some 600 circuits must 
be reset. 

The first phase of the work was com- 
pleted in May and the second adjust- 
ment of one-volt is now under way. By 
this procedure, it was said, there will 
never be more than one-volt difference 
between normal service voltages at any 
time. The complete change will be 
accomplished quite imperceptibly, it 
was said. 

In its free lamp renewal service, the 
company began to use 120-volt lamps 
exclusively the first of June. At that 
time customers who purchased lamps 
from other suppliers were notified that 
lamps of the new voltage rating should 
be secured. Lamp manufacturers at 
the time ceased to supply 115-volt 
lamps in Chicago. 

It is expected that the change will be 
so gradual over a comparatively long 
time that no service inconvenience will 
be felt by customers. The move is to 
insure better service to all customers 
as regards voltage regulation and lamp 
perlormance. 


* 
Lynn Vacations Staggered 


About 5,000 employees of the River 
Works of the General Electric Company 
at Lynn, Mass., will be forced to take 
their vacations according to the stag- 
ger system. Because of the great de- 
mand for certain products being manu- 
factured at the plant, officials feel they 
cannot shut the plant down to allow 
their employees to have a two weeks 





vacation as they had last year. Vaca- 
tions will be allowed, but the employ- 
ees must take their holidays when 
their work allows. 

At the West Lynn plant, however, the 
250 employees will be allowed to take 
their vacations all at once because the 
plant will shut down for two weeks this 


month. 
e 


Commission Sanction 


Sought for Merger 


Application has been filed with the 
Federal Power Commission by the Pa- 
cific Power & Light Company and the 
Inland Power & Light Company, both 
with principal offices at Portland, Ore., 
for authorization of the transfer of all 
the properties and assets of the Inland 
company, including its licenses for 
projects in Oregon and Washington to 
the Pacific company. Both companies 
are subsidiaries of the American Power 
& Light Company, an Electric Bond & 
Share affiliate. 

The general character of the busi- 
ness done by the Inland company is 
stated to be that of owning and operat- 
ing hydro-electric generating plants for 
the production and sale of electric 
energy at wholesale. The application 
alleges that, as Pacific company will 
assume and be obligated to perform 
and discharge all the liabilities and 
obligations of the Inland company, no 
interest, public or private, would be in 
any way prejudiced by the transfer. 
Hearing will be held July 19. 


Diesel Contracts Approved 


REA has approved three contracts 
between its borrowers and _ private 
firms for the installation of Diesel- 
powered electric generators and equip- 
ment, the first such contracts to be 
financed by REA. Two of the plants 
are to be installed in lowa and the 
third in Virginia. All three are to be 
owned by REA-financed co-operatives. 
One Iowa project involves 2,750 hp.. 
cost $191,968; the second Iowa proj- 
ect involves 2,750 hp., cost $184,730, 
and the Virginia project 750 hp., cost 
$71,095. 


Assessed at $13,551,000 


Arkansas Corporation Commission 
has placed a tentative assessment on 
the Arkansas Power & Light Company 
at $13,551,000. 
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Niagara Hudson Home 
Plan to Be Expanded 


Expansion of the Five Star Home 
program of the Niagara Hudson sys- 
tem, to result in the building of six 
homes instead of three, has been an- 
nounced. According to the company 
this decision arose out of the answers 
to a questionnaire sent to 250,000 cus- 
tomers of the system, a majority of 
whom said they did not expect to pay 
more than $8,500 for their “ideal 
home.” 

Two types of homes are to be built 
in Albany, Syracuse and Buffalo. The 
first type has been designed without re- 
gard to the cost limitation indicated by 
the answers to the questionnaire. Those 
of the second type are also to have the 
Five Star features—modern wiring, 
lighting, kitchens, automatic hot water 
service and automatic heat with hu- 
midity control—but are to be smaller, 
of a different architectural type and are 
to be located on a different type of lot. 
Allowing for increased prices of build- 
ing materials, they are being built for 
about the price indicated by the ma- 
jority of replies, it is reported. 


New England Power Group 
Moves to New Building 


All executive and headquarters staff 
offices of the New England Power Asso- 
ciation have completed transfer to a 
new eleven-story building at 44] Stuart 
Street, Boston, Mass. The new home of 
the association is a steel, brick and 
granite structure costing about $2,000,- 
000 and having an exterior finish of 
Indiana limestone and face brick. 

The equipment includes five West- 
inghouse electric elevators, acousti- 
cally treated ceilings, steam and elec- 
tric service supplied by the Boston Edi- 
son Company and flexible wiring out- 
lets furnished by the Walker “Allsteel 
Preset” underfloor distribution system. 
Pearson Associates, Inc., were the con- 
tractors and Blackall, Clapp, Whitte- 
more & Clark the architects. 


Rockwell City Plant Bids 


Bids for the construction of the new 
$175,000 municipal electric light 
plant at Rockwell City, Iowa, are to 
be received by City Council on July 
29. The project will include a power 
house, cooling tower, three engines 
and a complete distribution system. 





(61) 


61 





Commission Rejects 
Smith Mountain Plea 


Federal Power Commission has dis- 
missed an application filed December 
31, 1935, by the Smith Mountain 
Power Company, Alexandria, Va., for 
a license for a proposed major power 
project comprising a dam, reservoir, 
intake works and power house with a 
total proposed installed capacity of 
30,000 hp. to be located on the Ro- 
anoke River in the counties of Bed- 
ford, Franklin and Pittsylvania, Va. 

The commission’s order of dismissal 
states that the applicant failed to fur- 
nish the commission within a reason- 
able period of time all of the informa- 
tion necessary for the consideration of 
the application. The order further 
states that the applicant resquested in 
March, 1936, that the application be 
held in abeyance pending the outcome 
of negotiations with the State of Vir- 
ginia for authority to proceed with the 
power development and that the com- 
mission has not been notified that such 
authority has been granted. 


Merchandising Bill 


Dies in Connecticut 


With the recent prorogation of the 
Connecticut Legislature the anti-mer- 
chandising bill, which would have 
prohibited gas and electric appliance 
sales by utility companies, met its pre- 
dicted end, dying in the judiciary 
committee without the formality of a 
report to the Upper House. 

Strong opposition had been ex- 
pressed during hearings and sentiment 
against the bill increased at each men- 
tion of the measure. It had been con- 
tended that the bill, if enacted, would 
militate against rate reductions because 
it would slow down the rapid advance 
of home service and consequent in- 
crease in energy consumption, which 
makes lower rates possible. 

Committee members were opposed 
to the bill on the grounds that it would 
impair servicing, retard the introduc- 
tion of new appliances, delay price 
reductions, lower the bars to inferior 
devices, imperil dealer markets and 
cause unemployment. 


Record Appliance Sales 


Sales of electric ranges and electric 
water heaters in the territory served 
by the Northern States Power Com- 
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pany, Minneapolis, are breaking all 
records, according to figures recently 
issued by the company. For the first 
five months of 1937 electric ranges 
totaling 3,604 and 1,848 electric 
water heaters were connected in cus- 
tomers’ homes. The company serves 
600 communities in Minnesota, North 
and South Dakota, Wisconsin and a 
small section of Illinois. 


« 
Rule Nisi Hearing 
Opens in Georgia 

Georgia Public Service Commission 
recently began hearings on a rule nisi 
requiring the Georgia Power Company 
to show cause why its electric com- 
mercial rates should not be reduced, 
but recessed the case until July 12 to 
allow the power company to prepare 
additional data. President P. S. 
Arkwright asked for the delay, point- 
ing out that the utility has recently 
lost its chief counsel and auditor by 
death. 

The answer of the company to the 
rule nisi, read by President Arkwright, 
complained that the commission had 
reduced the electric revenues of the 
company $140,000 per annum in 1933, 
$101,000 annually in 1934, $250,000 
per annum later in 1934, and the com- 
pany itself put in an inducement rate 
that made a further reduction of 
$750,000 per annum in its revenues. 

The answer further claimed that 
new forms of taxes, such as unemploy- 
ment and social security taxes, chain 
store tax, etc., will increase the com- 
pany’s tax bill at least $250,000 this 
year. It was also brought out that the 
number of employees had been in- 
creased from 3,564 in 1933 to 5,163 in 
March of this year and that wages had 
also been increased, costing the com- 
pany an additional $500,000 for this 
year. Cost of materials also rose 
sharply, the answer stated. 

> 


Permit for $100,000 Unit 
As the first step in a $1,283,000 


modernization program, the Milwau- 
kee Electric Railway & Light Company 
has obtained a city permit for the 
construction of a $100,000 boiler 
house addition to its Edison Street 
power plant. A special high-pressure 
boiler will be installed to generate 
steam for commercial heating service. 
Installation of a steam turbine to in- 
crease production of electricity is con- 
templated for later in the year. 
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Effect of Grounding 
Reported by Group 


Water purveyors within 100 miles of 
New York reported no cases of water 
or piping trouble when asked to cite 
instances to the American Research 
Committee on Grounding. Sixteen in- 
stances out of 22 known to the commit- 
tee have, however, been investigated. 
The circumstances are classified thus: 
Sediment in water, 2; blue or green 
stain, 7; rusty water, 2; failure of 
boiler tubes, 2; service or house pipe 
corrosion, 2; electric spark, 1; taste 
and odor, 1; miscellaneous, 3. 

In the majority of cases the cause 
could not be charged to any single fac- 
tor. Removal of the alternating cur- 





rent, where found, has not substan- [ 


tially altered the manifestation causing 
the complaint, the technical subcom- 
mittee reported at a recent meeting. 


In these instances it was deduced that | 


high temperature of water heaters, gal- 
vanic couples due to dissimilar metals 
in use in plumbing work, and differen- 
tial aeration may have been to blame. 

The committee will continue the 
field investigations while determining 
whether laboratory studies can be ef- 
fective in answering the surmise that 
fugitive grounding currents are detri- 
mental to water or underground 
metallic systems. 


e 
Commission Rejects 


Three Hydro Pleas 


Applications, long pending, for 
three proposed hydro-electric projects 
in Tennessee and adjacent territory in 
North Carolina and Virginia have 
been dismissed by the Federal Power 
Commission. 


Tennessee Eastern Electric Company had 
filed application July 31, 1926, for a pre: 
liminary permit for a proposed hydro-elec- 


tric project consisting of three dams and & 


appurtenant works on the Nolichucky River 
in Greene, Unicoi and Washington counties, 
Tennessee. 

Holston River Power Company had filed 
on August 17, 1932, application for a license 
for a major project embracing four dams 
and appurtenant works on the South Fork 
of Holston River in Sullivan and Washing 
ton counties, Tennessee, and in Washington 
County, Virginia. This application was 
filed pursuant to preliminary permit grante 
by the commission on August 22, 1929. 

Federal Power Company of Tennessee, 
now the Nolichucky Power Company, filed 
application May 15, 1926, for a preliminary 
permit for a proposed hydro-electric project 
consisting of diversion dams and appurle 
nant facilities on the Nolichucky-Toe Rivet 
in Unicoi, Washington and Greene countles, 
Tennessee, and Mitchell and Yancy cout 
ties, North Carolina. 
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Smith Quits as Head 
of Brooklyn Edison 


The resignation of Frank Whitney 
Smith as president of Brooklyn Edison 
Company this week marks the relin- 
quishment of the last active managerial 
and administrative duties of this out- 
standing utility leader with the Con- 
solidated Edison Company of New 
York, Inc., system. Mr. Smith will 
continue as a member of the board of 
Consolidated Edison and a director of 
its affiliated companies. 

Having reached the retirement age 
of 70 years on June 22, Mr. Smith 
passes on to younger men management 
of the system which he has served for 
many years. Last March 17, at his 
own request, he was not re-elected 
president of Consolidated Edison, be- 
ing succeeded by R. H. Tapscott. Mr. 
Tapscott is expected to become head 
of Brooklyn Edison. 

Mr. Smith has been identified with 
the utility industry for 57 years, hav- 
ing obtained a job as office boy in 
January, 1880, with the United States 
Illuminating Company, only a few 
months before Thomas A. Edison per- 
fected the incandescent lamp and more 
than two years before the famous Pearl 
Street generating station was opened. 
Mr. Smith succeeded George B. Cor- 
telyou as president of Consolidated 
Edison in 1935. Later he was elected 
president of New: York and Queens 
Electric Light & Power and Brooklyn 
Edison. 

Long identified with the progress of 
the utility industry, Mr. Smith has been 


active in its growth. He was president 
of the National Electric Light Associa- 
tion in 1922 and served on many of 
its committees. He is now a trustee 
of the Edison Electric Institute, which 
succeeded the N.E.L.A., a member of 
its membership committee and chair- 
man of its prize awards committee. 

A descendant of Sir Francis Drake, 
Mr. Smith was born in Alden, Erie 
County, N. Y., June 22, 1867. 


New Lines for Canadian Hydro 
to Provide New Power Source 


Construction of transmission lines 
and a tie-up connecting the Quinte and 
Trent Valley Power companies’ plants 
at Frankford and Campbellford with 
the Eastern Ontario system has been 
authorized by the Ontario Hydro-Elec- 
tric Power Commission. 

Installation of one small new unit is 
involved in the program, to cost ap- 
proximately $470,000. When complet- 
ed, the construction will provide an 
additional 4,300 hp. to the Trent Val- 


ley portion of the system, it is reported. 


Steel Strike Repercussion 


Strikes in the Middle West were 
blamed by a representative of Revere 
Copper & Brass, Inc., for a lay-off 
order, which cost about 200 employees 
of Rome, N. Y., plants of the company 
their jobs over the week-end. Many 
orders on file have been canceled or 
held up, the plant official said, due to 
the uncertain situation in the steel 


industry. 





Acme 


BONNEVILLE DAM—Waters of the Columbia River surging through the piers of the 


gigantic government hydro-electric power project 43 miles above Portland, Ore. 
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New York Municipals 
Cut Electric Rates 


Following the demand of the New 
York Public Service Commission that 
municipally owned electric power 
plants reduce their rates, three munici- 
pal plants filed reduced schedules with 
the commission. 

The village of Herkimer filed a new 
electric rate schedule, the principal 
change of which is a reduction in the 
minimum power rate charge from 
$250 to $50 a month. 

The village of Greene has filed a 
new schedule which will mean reduc- 
tions to all consumers of the village 
plant. The new schedule contains a 
residential and an all-purpose rate to 
replace four present rates of the super- 
seded schedule. Customers will save 
$6,700 a year and of this amount 
residential users will save $3,733, com- 
mercial users $1,267, industrial cus- 
tomers $428 and others $1,272 annu- 
ally. 

Revised electric rates have also been 
filed by the village of Endicott. The 
rate is higher for small consumption, 
but is lower for large consumption 
than the rate filed in a previous sched- 
ule. 

The New York Public Service Com- 
mission last week advised three more 
municipally owned electric plants to 
reduce immediately their residential 
and commercial rates, bringing the 
number of villages so informed to 
twenty-seven. Latest communities to 
be notified are Andover, in Allegany 
County; Castile, Wyoming County, 
and Theresa, Jefferson County. 


Utility Authorized 
to Get REA Loan 


Missouri General Utilities Company 
has been authorized by the state Pub- 
lic Service Commission to obtain a 
$112,000 loan from the REA to extend 
its electric lines in rural areas in Cape 
Girardeau, Bollinger, Stoddard, Perry 
and St. Genevieve counties. The com- 
mission ordered that the loan should be 
repaid in installments over a period of 
twenty years at an annual rate of inter- 
est of 2.77 per cent. 

The commission’s report stated that 
the proposed construction will provide 
electric service to 613 new customers. 
Its annual operating expenses would be 
increased about $20,000 annually, and 


its revenue $29,050, the company 


stated. 
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Chelan Power Line 
Defended at Hearing 


Testimony overwhelmingly in favor 
of granting a permit for the Washing- 
ton Water Power Company to build 
a transmission line along and across 
Lake Chelan to serve the Howe Sound 
copper mine was given by 125 resi- 
dents of Chelan and other communities 
at the open hearing held recently by 
the U. S. Forest Service at Chelan. 

W. J. Quigley, president of the Howe 
Sound Mining Company, said that 
other plans for power for mine devel- 
opment and operation, such as a Diesel 
plant, or a small hydro-electric devel- 
opment, were not feasible or were 
prohibitive in cost and urged the 
granting of the permit for the Wash- 
ington Water Power Company to build 
a 50-mile, 110-kv. line from its Chelan 
power station to the mine. 

Letters opposing the plan, all from 
non-residents, were read at the hear- 
ing by C. M. Granger, Washington, D. 
C., forest service representative. 


Victoria Association Meets 


The annual general meeting of the 
Victoria Electrical Association was held 
recently at Victoria, B. C. The follow- 
ing officers were elected: S. J. Halls, 
B. C. Electric Railway Company, hon- 
orary president; R. T. Murphy, Mur- 
phy Electric Company, president. A. 
Whiteman was named vice-president 
and A. R. Colby secretary-treasurer. 


Rural Group Organized 

A rural electrification association, 
similar to one formed recently at 
Henderson, which will link five west- 
ern Kentucky counties, has been 
formed at Paducah. Counties in the 
association are McCracken, Marshall, 
Graves, Ballard and Livingston. 


General Electric to Offer 
Air Conditioning Training 

An extensive educational program, 
designed to attract young men into the 
air conditioning industry, has been 
launched by the General Electric Com- 
pany, according to J. J. Donovan. 
manager of the air conditioning de- 
partment. The plan is modeled along 
the lines of the “test” courses inaugu- 
rated by the company in 1888, and 
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while sponsored by the company it- 
self, will be worked out through its 
distributors in the field. 

The training program will be open 
primarily to graduates of colleges, 
technical schools and high schools, 
but in special cases it may be open to 
men who have been otherwise em- 
ployed. Applications for training are 
to be made to distributors or to the 
headquarters of the air conditioning 


division in Bloomfield, N. J. 


Purcell Elected President 
of National Heating Group 


T. E. Purcell, Allegheny County 
Steam Heating Company, was elected 
president of the National District 
Heating Association at the recent an- 
nual convention in Detroit. 

Other newly-elected officers in- 
clude: J. R. McCausland, Philadel- 
phia Electric Company; G. D. Winans, 
Detroit Edison Company, and Ed- 
ward Lenz, New York Steam Corpora- 
tion, vice-presidents. The new execu- 
tive committee consists of M. D. En- 
gle, Boston Edison Company; F. L. 
Witsell, Toledo Edison Company; and 
J. M. Arthur, Kansas City Power & 


Light Company. 


eelings 


International Association of Electrical 
inspectors — Joint annual meeting, 
northwestern and southwestern’ sec- 
tions, Hotel Utah, Salt Lake City, 
August 23-26, F. D. Weber, secretary- 
treasurer, northwestern section, P.O. 
Box 70, Portland, Ore. H. L. Gerber, 
secretury-treasurer, southwestern sec- 
tion, 914 Merchants Exchange Building, 
San Francisco, Cal. Eastern section, 
Hartford, Conn., September 27-30. 
Joseph P. Rohan, general chairman, 
Hiartford Building Department, Hart- 
ford, Conn. 


American Institute of Electrical 
neers—Pacific Coast convention. Spo- 
kane, Wash., August 30-September 8. 
H. H. Henline, national secretary, 33 
West 39th St., New York, N. Y. 


Engi- 


Illuminating Engineering Society—Annual 
convention, Greenbrier Hotel, White 
Sulphur Springs, W. Va., September 
27-30. A. D. Cameron, general secretary, 
51 Madison Avenue, New York, N. Y. 


Iron and Steel Exposition—Sponsored by 
the Association of Iron and Steel Engi- 
neers. Stevens Hotel, Chicago, Lll.. Sep- 
tember 28-October 1. Brent Wiley, 
managing director, Empire Building, 
Pittsburgh, Pa. 


Indiana Electric Association — Annual 
meeting. French Lick Springs, Ind., 
September 30-October 2. 
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Maryland REA Unit 


Agrees on Territory 


An agreement for the division of 
territory has been reached between the 
Maryland Light & Power Company 
and the Southern Maryland  Tri- 
County Co-operative Association, Inc., 
which has been granted a $165,000 
loan by the Rural Electrification Ad- 
ministration. 

The agreement was reached during 
hearings before the Maryland Public 
Utilities Commission at which the co- 
operative requested permission to con- 
struct 162 miles of line and the can- 
cellation of a permit previously 
granted to the company for a 6-mile 
extension of its system into territory 
included in the co-operative plan. 

It is also provided in the agree 
ment that the company abandon all 
but one mile of its proposed extension 
and that the co-operative will omit 
from its network the towns of Love- 
ville and Morganza. 


Slave Falls Contracts Let 


Tenders for another generator and 
turbine for the Winnipeg Hydro-Elec- 
tric Company’s Slave Falls plant were 
awarded by the civic public utilities 
committee recently at Winnipeg. The 
Dominion Engineering Company’s 
price of $97,500 for a turbine and the 
Swedish General Electric Company’s 
tender of $141,655 for a generator 
without parts were accepted. 


REA to Allot $150,000 
John M. Carmody, Rural Electrifi- 


cation Administrator, has stated that 
the REA is prepared to allot $150,000 
to the Northern Neck Rural Electric 
Association in Virginia on receipt of 


a map showing proposed lines to be 
built. 


Scott Confirmed by Senate 


The Senate has confirmed the nomi- 
nation of John W. Scott to be a mem- 
ber of the Federal Power Commission. 
He succeeds Herbert J. Drane. 


Photo Correction 


The credit line of the illustration on 
page 10 of the June 26 issue of ELEC: 
TRICAL WoRLD should have read Min- 
neapolis Journal instead of Milwaukee 
Journal. 
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Millions of Kw.-Hr 
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Energy production by the electric 
light and power industry continues to 
increase at a moderate pace, but the 
upward trend is flatter than it was 
a year ago. Output during the week 
ended June 26 was 2,238,332,000 kw.- 


Weekly Output, Millions of Kw.-Hr. 





1937 1936 1935 
June 26. . .2.2% June 20..2.005 June 22..1,775 
dune 19...2, June 13..1,990 June 15..1,743 
June 12...2,5 June 6..1,945 June 8..1,724 
June 5...2,131 May 30..1,922 June 1..1,629 
May 29...2,.207 May 23..1.955 May 25..1,696 
May 22...2,199 May 16..1,962 May 18..1,700 


Output Continues Moderate Gains 


1936 


| WEEKLY OUTPUT, 
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hr., according to the Edison Electric 
Institute, indicating a small gain over 
The ad- 
vance over the like week a year ago 
was 11.6 per cent, virtually the same 
as in the week before, but smaller 
than in the spring months. 


the two preceding weeks. 


Labor disturbances are apparently 
reflected in national and regional per- 
Central industrial 
area the average gain over 1936 was 


centages. In the 


12 per cent in June, against 15 in May 
oD d 
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and 22 in March. Indirectly affected, 
the Mountain states dropped sharply. 
Changes elsewhere were smaller. 


Per Cent Change from Previous Year 
Week Ending 








June 19 June 12 


Region June 26 

New England...... +10.4 +10.3 + 9.2 
Middle Atlantic..... +11.3 +11.5 +13.4 
Central Industrial. . +12.7 +12.2 +12.9 
West Central....... + 7.1 + 3.1 + 4.4 
Southern States..... +13.1 +13.1 +13.8 
Rocky Mountain.... +10.0 +13.4 +27. 
PUR ne daca weds + 5.9 + 6.8 + 9.1 

United States. +11.6 +11.3 13.8 





Ohio Edison Seeks to Issue 


$10,000,000 Mortgage Bonds 


Ohio Edison Company has petitioned 
the Utilities Commission for permis- 
sion to sell $10,000,000 first mortgage 
bonds with maturity 25 
years and interest rate not to exceed 
4 per cent. Cost to the company 
would not exceed 4 per cent of total. 

The proposed issue would capitalize 
uncapitalized additions to the plant as 
of April 30, 1937, and other improve- 
ments contemplated during the current 
year totaling $14,507,141. 


maximum 


Illustrates Use of Power 

Iowa City Light & Power Company 
recently carried a full-page advertise- 
ment in the new building edition of 


lowa City Press-Citizen to carry an in- 
dustrial message as to the use of elec- 
tricity in industrial plants. Pictures 
were employed to illustrate the many 


uses of electric power. The company 


signed itself “A Good Tax-Paying 
Citizen.” 


* 
Lighting System Extension 


City Council, Philadelphia, Pa., is 
considering a program for the substi- 
tution of electric street lights for 
15,000 of the present 23,000 gas lights 
now installed on different thorough- 
fares. The change is estimated to cost 
$55,954, including installation of im- 
proved-type street-lighting units, wir- 
It is said that 
the substitution will show a net saving 
to the city of approximately $357,000 


ing and connections. 
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a year, according to engineering esti- 
mates. 

> 
Electric Sales in Illinois 

Total sales of electricity to ultimate 
consumers in Illinois reported for the 
month of May amounted to 570,972.,- 
729 kw.-hr., an increase of 14.1 per 
cent over the similar month last year. 
A slight decrease of 2.1 per cent is 
noted in the May sales this year, when 
compared with those of April. 

These figures exclude intercompany 
transfers for the purpose of resale and 
represent the actual amount of elec- 
tricity used by final consumers. Pre- 
vious to the month of May these fig- 
ures covered twelve large companies; 
however, due to a recent merger the 


reduced to eleven. 


number has been 
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Utility Stocks Steady; Bonds Slightly Lower 
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Utility stocks remained relatively unchanged during the past week. “Electrical World” 


index, 30.6; previous week, 30.8; year ago, 36.5; 1937 high, 41.5. 
lower during June, the index dropping from 103.4 to 102.5. 


Bonds were slightly 
Bond index a year ago, 


105.9; 1937 high, 106.2. 


Securities Purchase 


Gets SEC Approval 


SEC has approved an application by 
the States Electric & Gas Corporation, 
which was organized recently under 
the laws of Delaware with a nominal 
capital and which has registered as a 
company purporting to become a hold- 
ing company, for permission to acquire 
from the General Water, Gas & Electric 
Company and the American Equities 
Company certain securities, including 
those of public utility 
companies. 

Securities and claims involved are 
valued at approximately $2,000,000. 
Payment for them is to be $25,000 in 
cash and the remainder in securities of 
the applicant company. 


and_ other 
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Regardless of the small cash pay- 
ment involved, the commission found 
that the transactions might be regarded 
as a reorganization in compliance 
with the policy of Section 11 of the 
Public Utility Holding Company Act. 
The commission, however, placed re- 
strictions upon payment of dividends 
by the subsidiaries to be acquired. 


New England Power Group 


Cuts Bank Loans $500,000 


Bank loans of the New England 
Power Association, incurred to retire 
previous indebtedness bearing higher 
rates of interest, have been reduced by 
$500,000 since the end of last year 
and now amount to $1.750000, ac- 
cording to a recent announcement by 
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Frank D. Comerford, chairman. Con- 
solidated bank loans of the Associa- 
tion and its subsidiaries now aggre- 
gate only $2,250,000 compared with 
over $4,000,000 at the close of 1935. 


N. Y. State Electric Plans 
$8,500,000 Preferred Issue 


New York State Electric & Gas Cor- 
poration, subsidiary of Associated Gas 
& Electric Company, has been author- 
ized by the Public Service Commission 
to issue $8,507,800 of its 5 per cent 
cumulative preferred stock of $100 par 
value, to be sold at not less than par and 
accrued interest. 

Proceeds are to be used for these 
purposes, according to the report: $5,- 
000,000 toward construction of proj- 
ects estimated to cost $7,292,031, $1,- 
650,000 to pay outstanding notes pay- 
able to the constituent Elmira Light, 
Heat & Power Company, $1,837,800 to 
pay purchase of 18,378 shares of pre- 
ferred stock of constituent companies 
held by the public and $20,000 to dis- 
charge a money purchase mortgage on 
the Binghamton office building. 


Property Transfer Approved 


Ohio Utilities Commission has ap- 
proved transfer of the bankrupt Alli- 
ance Power Company’s property to the 
newly organized Alliance Public Serv- 
ice Company. 

. 


Gets New Rural Franchise 


Iowa Southern Utilities Company 
has been granted a franchise for the 
erection of 1814 miles of rural trans- 
mission lines in Jasper County. 





Earning Reports (Utilities) 


Net Income 


1937 1936 

Nat. Pwr. & Lt. and 

WURDE. ixkacccaveccnc SAO S640 
Amer. Pwr. & Lt. and 

RS ois a eis oneis wdiesd as 10,989,297  9,007,274* 
Elec. Pwr. & Lt. and 

MN iva dins atid. bakes 9,248,975  4,568,636* 
United Gas Corp. and 

MG. eta.cowh tex sen 11,606,408 7,969,349* 
Assoc. Gas & Elec. and 

NG ota ota nine oarete 36,029,216 34,479,400*§ 


Standard G. & E. and 


ie canes wale owes 4,659,521 2,744,4447 


ME ceibescataeanee 1,446,510 1,370,779 
NY PA NJ Utilities 
OE Wiss kca esis 20,199,145 


17,620,651) § 
Louisville G. & KE. 


(Del.) and subs..... 1,550,681 1.594,7847 
North. States Pwr. 

(Minn.) and subs... 5.398.649 4.663 2157 
Florida Power & Light 1.612.707 915,610* 
Texas Power & Light. 2,006,768  2,019,S+* 





| Twelve months ended March 31. 
+ Twelve months ended April 30. 
* Twelve months ended May 831. 
§ Operating income. 





‘ie = 


p- 
li- 
he 
rv- 


ny 
the 
ins- 


Distribution Capacitors 


An Inexpensive Method of Adding 


Feeder and System Capacity Quickly 


HOW distribution feeder capacity was increased 25 per 


cent by G-E Pyranol capacitors for a Midwestern operating 


company; how a saving of $28,000 in capital investment 


over customary methods of gaining capacity was realized; 


how voltage levels at new load were even better than before. 


URING the last year, the 

engineers of a number of pro- 
gressive Midwestern operating com- 
panies applied G-E Pyranol dis- 
tribution capacitors to their 
distribution circuits. Careful, ac- 
curate observations of these in- 
stallations have been made _ to 
check their worth, and to provide 
a basis for future system develop- 
ment. The results obtained on one 
of these feeders, after the installa- 
tion of two capacitor equipments, 
is typical, and warrants careful 
consideration of this quick and 
inexpensive method of increasing 
system capacity by improving the 
power-factor. 


Needed More Capacity 

The feeder in question is of over- 
head construction, but is supplied 
by one mile of cable from a sub- 
station supplying a metropolitan 
area. A substantial increase in 
capacity was needed to meet ex- 
pected load conditions for the 
winter of 1935-36. After analyzing 
the relative costs of providing addi- 
tional feed to separate this feeder 
into two sections, compared with 
that of providing the increased 
load-carrying ability by the instal- 
lation of distribution capacitors, the 
latter was determined on, and two 
180-kva capacitors were installed. 


Capacity Increased 25 Per Cent 

Previously the feeder carried 265 
amperes per phase, but during the 
winter season which followed the 
installation of the capacitors, it 


carried about 315 amperes per 


phase—equivalent to 331 amperes 
at the original unimproved power- 
factor of the feeder. 


Better Voltage Regulation 


Voltage regulation was improved 
as well. It was found that without 
the capacitors there was a voltage 
differential of 7.8 volts, while with 
them, this difference was reduced 
to 4.6 volts. A drop of six volts is 
considered acceptable. 


Saved—$28,800 


Had the capacitors not been 
installed, and had another feeder 
been added, an investment of 
$32,300 would have been required 
to supply 1500 kw of additional 
capacity ——a cost of $21.50 per kw. 
Actually, only 500 kw was needed, 
and the capacitors supplied it for 
$3,500—a cost of $7.00 per kw. 
Note that the cost of $3,500  in- 
curred is approximately one year’s 
carrying charge on the large in- 
vestment which would have other- 
wise been necessary. Thus these 
capacitors can be considered as 
paying for themselves each year 
that they defer the major expendi- 
ture. 


G-E Pyranol Capacitors Chosen 
G-E Pyranol capacitors were 
selected because of their following 
outstanding advantages. 
Low operating cost 
2. Low installation cost 
Special provisions for ventila- 


tion are unnecessary 


GENERAL @ ELECTRIC 
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Typical installation of G-E pole-type 
capacitor rated 180 kva, 3 phase, 60 
cycles, 4000 volts 


4. Special foundations are not re- 
quired 


Flexibility 


a ol 


Can be obtained quickly 


99.83 per cent of the Pyranol 
capacitor units—manufactured 
in the last six years—have a 


perfect operating record 


It will pay you to investigate 
this method of adding kw capacity 
to your system. The coupon will 
bring you further information. 
General Electric, Schenectady,N.Y. 





SEND IN THIS COUPON 
General Electric, Dept. 6-201 

Schenectady, N. Y. 

Send me one copy of each of the bulletins checked, 


Application of distribution capacitors 
GEA-2509 


Class DPT capacitors GEA-2494 


Class ID capacitors GEA-2561 


Compa) \ 
Address 


City State 


360-119 
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New ideas and practices in the operation of well-designed, 
constructed and maintained plants and systems 


Reclosing Scheme 


for Small Stations 


By H. R. MOORE 


Idaho Power Company, Boise 


To make it economically possible to 
adapt automatic reclosing to breakers 
on small isolated substations the en- 
gineers of the Idaho Power Company 
have developed an inexpensive me- 
chanism which can be constructed at 
a cost of less than $100, including 
material and overhead. Installation 
cost of the thirty that are now installed 
in the system averages $35. 

The mechanism, as developed, can 
be used on both General Electric and 
Westinghouse switchboard type break- 
ers up to and including 15,000 volts, 
300 amp. rating. The original hand- 
operating mechanism, trip coils and 
relays are not supplanted. It can be 
used on outdoor type of switches up 
to 15,000 volt, 100 amp. rating by the 
addition of a weatherproof sheet-iron 
cover and outside crank mechanism. 

The principle of operation of the 
reclosing mechanism and timer is as 


follows: 


The oil circuit breaker is equipped with 
an auxiliary switch which is wired in series 
with a thermal switch and motor. The 
tripping of the oil circuit breaker closes this 
circuit to the motor, which starts and raises 
the counterweighted lever arm. The first mo- 
tion of the weight arm unlatches the latch 
and the next motion moves the operating 
mechanism to the reset position. As the 
cam turns, the weights are allowed to drop, 
thus closing the switch. When the switch 
closes the auxiliary switch opens the motor 
circuit. 

If the oil circuit breaker does not stay 
closed the above operations are repeated. 
During these operations the thermal switch 
is heating, and after the third reclosure the 
thermal switch opens the motor circuit. 
Thus, the number of reclosures is determined 
by the size of the heater and the thermal 
switch. At present the practice is to provide 
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OPERATING 


a heater in the thermal switch which will 
give three reclosures. It is apparent that if 
the circuit breaker does not trip immediately 
after reclosing the thermal element cools and 
the mechanism is ready to reclose_ three 
times more. 

Features of the mechanism are (1) the 
oil pressure breaker is held closed by its 
own latch, not held by the weight; (2) 
periods between successive reclosures are 
not adjustable, but the time before the lock- 
out may be adjusted by choice of gear ratio, 
pulley sizes and the heater in the thermal 
switch used as a timer; (3) by using a 
gear ratio of 620 to 1 with a 1,725-r.p.m. 
motor and a one-to-one pulley delay after 
tripout is approximately 22 seconds; (4) on 
switches whose interrupting capacity is not 
equal to this service the time was lengthened 
to 30 seconds by a different pulley ratio. 


Originally 1/6-hp., split-phase mo- 
tors were used, but the combination 
of inherent high starting current, plus 


Thermal 


used for 


mechanisms 
breaker _re- 


Idaho 


timing 
circuit 


closure on system 


PRACTICES 


the effect of cold weather on motor 
bearings and gears, caused the thermal 
cutout in the motor circuit to be er- 
ratic. The motors, therefore, were 
changed to the repulsion-induction 
type and the transmissions filled with 
refrigerator oil. With these changes 
the mechanism has given practically 
no trouble and has operated very satis- 
factorily. 
* 


New British Oil 
Breaker Specification 


The new oil circuit breaker specifi- 
cations recently adopted as standard 
in Great Britain provide for: 


The motor-gear transmission mechanism drives the cam-controlled counter weight whicl 


closes the breaker by gravity force. 
and number of reclosures. 


A thermal switch in the motor circuit limits the timing 
Outdoor installation of the reclosing mechanism is connected t? 
the circuit breaker operating lever by means of a toggle and arm. 


The indoor mechanism is 


adapted to outdoor use by means of a sheet-iron inclosure shown herewith 
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G-E 150-kva Pyranol 
transformer, installed in- 
doors at plant of Packard 
Motor Car Company 


Pee Motor Car Company recently installed a 
Pyranol transformer, and because a user’s viewpoint 
on this noninflammable, nonexplosive equipment may 
point out ways in which you, too, may save, we ‘‘asked 
the man who owns one’’—about Pyranol. @ ‘Why,’ we 
asked,“‘did you select a Pyranoltransformer?”’ @ ‘This 
is an unusual installation,” they told us. ‘“‘The trans- 
former steps up a 440-volt circuit to 6600 volts across 


the tubes of a Thyratron welding control panel. 


eh PYRANOL 


TRANSFORMERS 
Hm See aT 
WI WEL eC 

VU) ae aH 


.2Q rae ns ON 


or 50 feet, all in concrete. Pyranol saved us money 


either way you figure it.’”” @ ‘‘How much space does 
the installation take?” @ “Seven by nine feet, and 
all high voltage is within the grillwork.”’ 


Pyranol transformers have been recognized by the Nation- 
al Electrical Code, which permits their installa- 


A Pyranol transformer gave us the installed YOU CANT BURN tion indoors with many of the restrictions apply- 


€conomies we want. Had we used oil, the trans- 


formers would have had to go in a vault or on 


the roof. A vault costs money, and besides it 
would complicate the operation and mainte- 
nance of the welder. From the roof, the high- 


ing to oil-filled transformers removed. More than 
1000 units, totaling over 300,000 kva are in 
stalled, some units for more than five years, 
and all giving excellent service. Let us tell you 
more about these noninflammable, nonexplosive 


: transformers, or write for Bulletin GEA-2048. 
voltage run to the control panel would be 40 PYRANOL General Electric Co., Schenectady, New York. 
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_ 1. Limitation of ampere short-circuit rat- 
ing. 

2. Tests at other than the full rated rup- 
turing capacity. 

3. Recovery voltage. 

4. Restriction of the value of the d.c. 
component for determining the rupturing 
capacity of average speed breakers, with 
provision for its inclusion for high-speed 
breakers. 

5. Control of test plant decrement. 


These new standards limit the maxi- 
mum rupturing capacities in the vari- 
ous voltage classifications as follows: 


6.6 kv. 500 mva. 22 kv. 1,500 mva. 
11 kv. 750 mva. 66 kv. 2.500 mva. 


Rectifier Utilizes 
Novel Thermal Relay 


By C. R. MACHEN 
Pacific Gas & Electric Company, 
Oakland, Calif. 

Extreme simplicity in design and 
operation is a feature of a rectifier 
installed in the offices of the Pacific 
Gas & Electric Company, Oakland, 
Calif., to provide current to operate 
the map roller in the load dispatcher’s 
office. The latter device, powered by 
a 14-hp. standard, d.c. motor with a 
foot-operated rheostat, rolls or unrolls 
the system map, beneath a glass win- 
dow. When it is considered that the 
system is some seven or eight hundred 
miles long it will be appreciated that 
speed-control is important even if the 
map is on a small scale. 

Selected because of its quietness and 
lack of maintenance, the rectifier con- 
sists of two FG-32 phanatrons con- 
nected to form a full-wave rectifier. 
Filament current is taken from a small 
transformer connected across the out- 
side legs of a 240/120-volt, three-wire 
circuit. The plate current is supplied 
directly from the 240-volt legs. Op- 
erating instructions, however, specify 
that the plate potential should not be 
connected until after the tubes have 
been heated up to a stable tempera- 
ture, a process which generally takes 
from four to five minutes. To prevent 
this, an unusual relay was designed 
by the Greatwestern Electro-Mechani- 
cal Company of Oakland, Calif. This 
relay, operating on a thermal prin- 
ciple, is designed to duplicate the heat 
absorption and radiation characteris- 
tics of tubes through the use of fins 
placed upon a long, metallic tube. The 
movable element of the relay is a rod, 
the expansion of which of only a few 
thousandths of an inch will operate a 


switch. This switch in turn operates 
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Self-protecting heater relay pre- 


vents premature application of 


plate current to rectifier 


the relay which places plate potential 
on the tubes. As the heat characteris- 
tics of the relay have been made equal 
to the FG-32 phanatron by “cut-and- 
dry” methods, the plate current can- 
not be applied to the tubes except after 
the tubes and relay have heated up to 
a safe value. Should power go off 
momentarily the relay would drop the 
plate current off, but would pick it up 
again within a few moments after the 
circuit was energized. This character- 
istic avoids the long delay that would 
occur should a mechanical time-delay 
device be used. In operation, there is 
approximately a 20-volt drop across 
the tubes, making the d.c. voltage ap- 
proximately 100 volts, which has little 
or no effect upon the operation of the 
map roller. 
. 


Hartford Reviews 
Plant Problem 


Hartford Electric Light Company’s 
recent purchase of a 40,000-kw., 850- 
lb. steam turbo-generator for South 
Meadow station is of interest in rela- 
tion to various alternatives which were 
considered in the decision, especially 
in view of the company’s pioneer work 
in the successful application of the 
mercury boiler and turbine to utility 
practice. The hourly peaks of the 
company last November and December 
frequently exceeded 100,000-kw., and 
almost every month in the latter part 
of the year previous landmarks were 
passed and left behind. The plant con- 
tains one 40,000-kw. and two 20,000- 
kw. steam turbo units, with a 10,000- 
kw. unit driven by a mercury turbine. 
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The older station at Dutch Point and 
an important interconnection with the 
Western Massachusetts Companies’ 
system, with other tie-ins of moderate 
capacity between Hartford and the 
Connecticut Power Company, were also 
available and used as advantageous. 

Analysis of the South Meadow situ- 
ation indicated that it would pay to 
take advantage of the low rates pre- 
vailing on borrowed money, and that 
a new 40.000-kw. unit would save 
enough in operation to just about cover 
interest on the bonds since issued. The 
addition of a 40,000-kw. turbo unit 
and companion boiler (capacity about 
400,000 Ib. per hour) involves an ex- 
penditure of about $3,500,000, includ- 
ing building extension. 

It was logical for the company to 
consider adding another mercury unit 
of double the present capacity (e.g.. 
a new outfit of 20,000 kw. in electrical 
energy and about 24,000 kw. in equiv- 
alent steam capacity for use in the 
present steam units). Vice-President 
T. H. Soren recently stated that the 
General Electric Company was not in 
a position to offer a unit of this size. 
so this solution was “out.” A second 
plan considered was to remove two of 
the present smaller boilers at South 
Meadow and replace them with two 
units of double the capacity and higher 
pressure. This would be feasible be- 
cause of the progress in steam boiler 
design in the past fifteen years. The 
plan also contemplated replacing one 
of the 20.000-kw. machines with a 40.- 
000-kw. machine, later carrying out 
the same program with the remaining 
two boilers and a second 20,000-kw. 
unit. 

A third proposal was to take out 
two of the existing small boilers and 
replace them with one 1,400-Ib. boiler. 
adding to the station a 15,000-kw. 
superposed turbo-generator. The steam 
in the 1,400-Ib. unit would exhaust to 
the 250-lb., 20,000-kw. machines now 
in service. Units of this size pass a 
large amount of steam for lower pres- 
sure unit use and make a highly eco- 
nomical combination, but study of the 
situation showed that at certain times 
such a combination could not be used 
efficiently. Certain operating problems 
arise from the company’s utilization 
of surplus hydro-electric energy, chie!- 
ly obtained from the Connecticut Val- 
ley Power Exchange, and the load is 
reduced during some parts of the year 
to a degree militating against econom!- 
cal use of a superposed unit. 
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AUVE, orchid, vermilion, the infinite varieties 

of gray and white—all these yield their secrets 
to a measuring instrument invented by Prof. A. C. 
Hardy of M.I.T. and developed for commercial 
application by General Electric measurement engi- 
neers. Manufacturers of colored inks, of paper, of 
paints, and of textiles can trust the colors if the color 
values are checked by the recording photoelectric 
spectrophotometer—the instrument that analyzes 


color and writes an exact color analysis. 


Color is but one of many fields to which General 
Electric engineers have brought the science of accu- 


rate measurement. General Electric instruments 


HEADQUARTERS FOR 


GENERAL 





ELECTRICAL 





measure sound, light, vibration, even the power of 
lightning. For electric measurement, there are instru- 
ments to measure current, voltage, resistance, watts, 
frequency, power-factor—dozens of standard styles, 


indicating and recording, in ratings to fill every need. 


For almost 50 years General Electric has been a 
leader in the design and manufacture of electric in- 
struments. Its engineers bring to measurement the 
experience gained in every field of electrical endeavor. 
If you have a problem that involves the measurement 
of any quantity, remember that General Electric is 
HEADQUARTERS FOR ELECTRICAL MEASURE- 
MENT. General Electric, Schenectady, N. Y. 


MEASUREMENT 


430-80 
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The solution reached called for an 
entirely new boiler and steam turbo 
unit, which will utilize a temperature 
of 900 deg.F., thanks to metallurgical 
progress. This requires expensive 
alloy steels in the superheaters, piping 
and parts of the turbine. At 250 lb. 
the new turbine and boiler will con- 
stitute practically an independent unit 
in the station, but through reducing 
valve use and desuperheating a certain 
amount of steam can be used in the 
present 400-lb. machine. The new 40,- 
000-kw. outfit and boiler will 
about the same as it would to carry 
out the second plan in two steps lead- 
ing to the same ultimate capacity, and 
there are advantages in making the 
addition in a single step. It is expec- 
ted that the improvement will be com- 
pleted during 1938. 


cost 


Metering Is Feasible 
With ZCT Connection 


By G. W. STUBBINGS 
Winchester, Englana 

The Z-connection of the secondaries 
of three current transformers is used 
to obtain certain response to short- 
circuit and ground faults in a three- 
phase circuit by means of two over- 
current trips only. none but 
residual currents appear the ex- 
ternal secondary network, the method 
of connecting a single-phase meter for 
temporary energy or reactive measure- 
ments is not at all evident. The ac- 
companying diagram is that of a set 
of Z-connected current transformers 
for operating two fuse-shunted over- 
current trips and it shows how a single- 
phase meter can be inserted into the 
network for the measurement of kilo- 
watt-hours or reactive-kva.-hours. The 
energy meter carries the difference of 
two line currents and is energized by 
the voltage between these lines. 

If the load is balanced the meter 
will register the total energy correctly 
and the constant will be the ratio of 
the current transformers. The reac- 
tive meter carries the resultant of the 
currents in two lines and is energized 
by the voltage between these lines. It 
will register reactive-kva.-hours in a 
balanced load with a constant of \/3 
multiplied by the transformer ratio. 
The rule for connecting the meters in 
the circuit is easily remembered; the 
energy meter is joined to the common 
connection of transformer terminals of 
unlike polarity, the reactive meter to 


Since 
in 
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wurrent transtormers in Z-connection 
adaptable to temporary metering 


that of similarly marked terminals. In 
each case the voltage circuit of the 
meter is joined to the lines containing 
the corresponding current transform- 
ers. 

If K is the ratio of the registration 
of the reactive meter to that of the 
energy meter the average power factor 
can be determined at once by the for- 


l 


mula: Power factor = \/~ 1 


3K: 


Inflation Test 
for Rubber Gloves 


Blowing up a rubber glove with 
compressed air to see if there are any 
holes in it requires some means for 
holding the glove and the devising 
of such means has given many testers 
a chance to exercise their ingenuity. 
One of the neatest of these devices is 
the one used in the rubber test shop of 
the Northern States Power Company 
in Minneapolis. It consisted of a trun- 
cated cone turned out of hard wood 
and finished off smoothly. Through 
the center of the cone runs the air 
pipe which also serves to mount the 
cone in a vertical position. 

The slope of the cone and its thick- 
ness are such that the wrist of a glove 
can be placed snugly over it with the 
wrist bead about half-way down cn 
the cone. A smoothly finished fiber 
ring is placed over the glove and 
pressed down firmly on the wrist bead, 
holding the edge of the wrist snugly 
against the surface of the cone. The 
air is then turned 
on and the glove 
inflated. A two- 
way valve in the 


Conical holder 
inflation 

of rubber 

gloves 


speeds 
test 
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air line allows the air to discharge 
from the glove when the inspection is 


completed. 
a 


Sand-Creosote Collar 
Protects Wood Poles 


To overcome the attendant cost of 
excavating standing poles for pre- 
servative treatment, the Hydro-Elec- 
tric Power Commission of Ontario has 
developed a ground-line treating col- 
lar which can be economically in- 
stalled on all types of poles, both new 
and old. This collar will give a set- 
ting said to be as strong as the sur- 
rounding earth, provide a method of 
retreating without excavation, main- 
tain a sterile area of soil around the 
pole to the depth of the bandage and 
stop the surrounding earth from draw- 
ing creosote from the pole. 

A collar formed from a sheet of 
heavy galvanized iron is wrapped 
loosely around the pole above the 
ground line and tied at the bottom 
with a light piece of wire. This is 
lowered into position to cover the 
18-in. section of the pole immediately 
below the ground line. A_ cone- 
shaped container is formed by the 
sheet by inserting several temporary, 
tapered wedges which force the top 
edge away from the pole and draw the 
lower edges of the sheet metal tightly 
against the pole. The container is 
nailed to the pole through one of the 
wedges at the overlap and filled with 
fine dry sand. 

By removing the temporary wedges 
and using them as tampers the sand 
is consolidated and brought to within 
21% in. of the top. Creosote is poured 
into a depth of 2 in., and after absorp- 
tion the empty portion of the collar 
is filled with a saturated mixture of 
creosote and sand. 

The principle underlying the devel- 
opment of this method of treatment 
was based on the experimental obser- 
vation that an 18-in. column of dry 
sand will hold 20 to 25 per cent of 
its volume of creosote, depending on 
the fineness of the sand. Cedar in con- 
tact with this treatment will absorb 
75 per cent of this creosote, leaving 
about 25 per cent in the filler, which 
is enough to inhibit fungus growth. 
Tests and observations to date indi- 
cate that under ordinary conditions 
this residual creosote will not leach 
out by water, according to the Bulletin 
of the Hydro-Electric Power Commis- 
sion of Ontario. 
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WITH LMELIGHTNING ARRESTERS 


Permanent high surge capacity. 
Double-sealed against moisture. 
Built rugged for long life. 


Free from radio interference. 
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ELECTRIFICATION 


New ideas and practices in industrial electrification as presented by 


industrial, consulting and power sales engineers 


Capacity Effects 
Upset Control System 


By WILLIAM A. TRIPP 


Associate Engineer 
U. S. Army Engineers Corps 


Shortly after the Buzzards Bay lift 
bridge spanning the Cape Cod Canal 
in Massachusetts was placed in opera- 
tion in December, 1935, it was noticed 
that certain relays and contactors in 
the a.c. system controlling span lifting 
and locking mechanisms frequently 
failed to open when disconnected from 
one side of the line by automatic con- 
trols. Train delays and danger to 
boats passing under the span resulted 
since, with failure of the relays, it 
became impossible to stop certain 
parts of the mechanism in any known 
position. Failure to release by con- 
tactors controlling railroad rail locks 
on occasion made it impossible to 
raise the span until the lock 
opened by hand. 

Study of the circuits causing trouble 
indicated the existence of faulty cur- 
rents in the relays equal or close to 
their rated minimum holding current 
values. These currents were sufficient 
to cause the relays to “stick” when 
disconnected of the 
Trouble found to be re- 
stricted to circuits in a 1,000 ft. multi- 
conductor control cable going up the 
north or control tower and across the 
canal to the base of the south tower; 
that is, circuits which had long leads 
still attached to control devices when 
these devices were disconnected from 
one side of the line. 

Capacity calculations supplemented 
by capacity bridge measurements on 
the troublesome circuits indicated that 
charging currents arose from capaci- 
tive coupling of long leads on the 
open side of the relays and contactors 


was 


from one side 


line. was 
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adjacent to energize wires. Thus, in 
effect, the de-energized circuit wire 
acted as a condenser plate in the midst 
of a number of other wires that were 
carrying potential. 
The difficulty 
shunting the devices so affected with 
suitable resistors to by-pass capacity 
such an extent that the 
current passing through the relays 
after the was opened was 
positively less than enough to hold 
Addition of the, resist- 
ors to the system admittedly involves 


was overcome by 


current to 
circuit 
them closed. 


the undesirable feature of adding de- 


vices which may themselves become 


a source of trouble and in addition it 
also permits the capacity condition to 
remain. 

While the method adopted thus may 
not be the most satisfactory, it boasts 
the merits of directness and low cost 
in view of the fact that the control 
system was all installed. 

Other alternate solutions were con- 
sidered, such as use of a d.c. control 
system, disconnecting both sides of 
control relays instead of one side only. 
regrouping of circuit wires so adjacent 
wires would have the same potential. 
Cost 
these to be rejected. 


considerations largely caused 


ELECTRIC HARDENING FURNACE QUENCHES PARTS 
AUTOMATICALLY 
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Westinghous 


Small parts are continuously hardened in this 120-kw. electric furnace at the Pittsburgh 
plant of the Oliver Iron & Steel Corporation. At the end of the hardening period the parts 
are automatically dumped into the quench at the discharge end of the furnace. 
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The Archives of the United States, Washington, D.C. 


WIRED WITH 


CRESCENT ENDURITE 
WIRE and CABLE 


Look to past performance in building for 
the future. Where conductors are subject 
to excessive temperature and aging con- 
ditions; where maximum life is paramount; 
where cost of replacement would be pro- 


hibitive—it's a job for CRESCENT EN- 


irgh 
arts 
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DURITE Rubber Insulation. CRESCENT 
ENDURITE incorporates the latest and 
most advanced developments in the super- 
aging type of insulation and more than 
satisfies the requirements of Federal Speci- 
fications, JC-106 and JC-121. 





SCENT ENDURITE SUPER-AGING INSULATION @ WEATHER-PROOF WIR 


BUILDING WIRE e RADIO 
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Electric Heat Boosts 
Press Production 


Cartridge type heating units by pro- 
viding accurate temperature regulation 
and electric heating services on a 24- 
hour basis have made it possible to 





Part of bakelite molding press instal- 


lation served by electric heating units 


hold 
through periods of diverse outputs at 
the Newton, Mass., plant of the W. M. 
Gulliksen Manufacturing Company. 
Nine 2.000-lb. hydraulic presses used 


production to a maximum 


in molding bakelite insulation are now 
equipped with 220-volt cartridge type 
heating units have replaced 
steam coils for heating purposes. 

Six 1,000-watt units, divided equally 
between upper and lower plates of the 
presses maintain a temperature of 350 
deg. F. 


which 


while molding powder is be- 
pressed required bakelite 
shapes under pressure. Officials of the 
company state that the use of electric 
heat insures clearer shop space com- 
pared with 


ing into 


steam piping. excellent 
working conditions the year round, 
and does away with the chance of con- 


tact burns from high-pressure steam. 


Welded Pen Points 
Build Mass Demand 


Accurate timing of electric welds is 
a vital feature in the manufacture of 
fountain pens designed for mass sales 
at low prices by the American Plat- 
inum Works, Newark, N. J. This com- 
pany recently succeeded in manufac- 
turing synthetic 
fountain 


iridium grains for 

These grains are 
so uniform in size that no grinding of 
pen points after splitting is required 


pen use. 
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where a practical method of joining 
the iridium grain to the stainless steel 
pen nib is available. The Platinum 
company developed an automatic el c- 
tric welder for this purpose, shown 
herewith, in connection with timing 
control provided by Welding Timer 
Manufacturing, Inc., of Newark. 

The iridium grains are contained 
in a hopper at the rear of the welder 
frame. An automatic feeder picks out 
grain and feeds it through a 
the block on the 
welder, where it is properly positioned 
by two fingers. 


one 


channel to lower 


The welding ram 


then descends and triggers off the 
timer. Current flows for a_ period 


equivalent to about one cycle. This 
completes the weld and the machine 


returns to its original position. The 
operator only feeds a pen and de- 


presses a lever on the right side of the 
welder, all 
automatic. 


other operations being 
Pens can be made in this 
manner at the rate of 30 per minute, 
it is said. Direct current gives re- 
sults far superior to alternating cur- 
rent in this work, so the power sup- 
ply is furnished by a 300-amp., 6-vollt 


motor-generator set. The welding 
current is regulated by the usual 


motor-generator field rheostat and by 
an adjustable resistance in the form of 
a nichrome bar on the front of the 
bench that is used to support the timer 
control mechanism. 

The commercial importance of this 
process depends on making available 
an iridium tipped pen with a dura- 
bility comparable to high-grade foun- 
tain pens at a price sufficiently low 
to permit their sale by low-price chain 
store groups. Some of these pens have 
appeared on the market at 50 cents 
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Automatic pen point welder with timer control at left 





retail, or less. a price which permits 
a large volume of business. 


e 2 
Unit Bus Assemblies 
‘Ne e . 
Simplify Installation 

To simplify installation and provide 
metal-clad construction, bus runs in 
sections were built for installation be- 
tween transformers and switchgear at 
the Carnegie-Illinois Steel Corporation 
plant at Gary, Ind. Rated at 2,000 





Westinghouse 
Construction of metal-clad buses 


affords heavy bracing 


amp.. 85 sections, each 10 ft. long, 16 
in. high and 24 in. wide, were re- 
quired for the installation. 

The metal-clad bus sections are each 
provided with*removable covers over 
the end sections or joints, making the 
easily accessible. Mi- 
carta supports insulate the conductors 
and carry them rigidly in position. 
Joints between bus sections are made 
by silver-plated splice plates insulated 
with molded Micrata covers. 


connections 



















FUSTATS CAN BE USED 


IN OLD INSTALLATIONS 


AND READILY 


INSTALLED ON NEW JOBS 


Insert the Fu- 
stat in this adap- 
ter, then screw 
into any recep- 
tacle on any fuse 


Makes SAFE Protection 
REMAIN SAFE 


Stops loss of money on 
needless “blown-fuse” 
service calls 


Permits adding more ap- 
pliances to present circuits 


blows-— but it must be done with- 


Every service man knows that 15 
out loss of safety. 


ampere fuses frequently blow when 
washing machines, refrigerators, oil 
burners and other motor driven devices 
start. 


Certainly we can’t afford to have 
flexible cords flame up when shorted, 
just to meet the problem. 


Every appliance dealer knows Isn’t it clear therefore, that the 


block, panel board 


Adapter * 
or switch. 


Price $0.0714 


that such needless blows require many 
useless service calls—just to replace 
a fuse. 


modern protective device: 
must RESIST tampering and over- 
fuseing. 





The adapter locks itself in place 
can’t be removed without de- 
stroying it. Steel spur, like a ratch- 


et, lets adapter screw in but not 
out. The Fustat can be changed in 
the ordinary manner. 


On new jobs, when buying 
panels, switches, etc., you can 
specify that they be equipped with 


Fustat bases. 


FUSTATS 
No, 915 
920 
925 
930 


ADAPTERS 
Al5 
A20 
A30 
A30 


15 Amp. 
20 Amp. 
25 Amp. 
30 Amp. 


Al5S adapters won't take 20,25,or30 amp. 
A20 adapters won’t take 15, 250r30 amp. 
A30 adapters won’t take 15 amp. 


0 to 14 ampere sizes (for motor protec- 
tion) also obtainable - 
information. 


write for full 





WRITE FOR FULL INFORMATION TO ANY OF THE UNDERSIGNED 


BUSSMANN MFG. CO. 
Division of McGraw Electric Company 


University at Jefferson 
St. Louis, Mo. 

























must OPEN QUICKLY on short- 
circuits or other dangerous 
overloads. 


Every Central Station knows 
every useless shutdown causes loss of 
revenue and worse still, loss of con- 


fidence in things electrical. but 


must NOT OPEN on motor start- 
ing currents or other harm- 


and Everyone in the electrical 
less overloads. 


industry will readily admit that 
something must be done to stop such 


TODAY’S CIRCUITS DEMAND FUSTATS 


For what device other than a Fustat can—make 
SAFE protection REMAIN SAFE... . Positively 
protect against dangerous cord shorts as well as over- 


and isn’t it clear that... 


i) loads. ... and Eliminate 
. Lhe 5 ‘ a needless blows. 
: = = : 
a= (Sar {Ml hrae and all at a 
EF a, = % Wl Com A 
@) , WONer clon Fie” RETAIL 
7 LiF in esI0g iP, 
- WY YiWeaes me | is Ro PRICE 
(Yet ey SYN //) oR ae OF ONLY 
1" mH pl —AICK  / Ce | 3. 
| < = J iui fi Af ¥ < et é ie 2 C 
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NATIONAL ELECTRIC PRODUCTS CORP. 
Fulton Building 
Pittsburgh, Pa. 


KIRKMAN ENGINEERING CORP. 
121 Sixth Ave. 
New York, N.Y. 
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THE LOAD 


New ideas and practices in selling electrical equipment 
service to commercial and domestic customers 


Summer ComfortFrom 


Home-made Air Cooler 
By L. H. MITCHELL 


Field Supervisor 
Bureau of Reclamation 


U. S. 
An effective means of increasing the 
comfort in rooms and sleeping quar- 
ters, particularly in a hot, dry climate, 
is provided by the home-made air 
coolers used successfully on South- 
More 
than a thousand of these units were 
used on the Salt River project in 
Arizona. They are so simple to con- 
struct that almost every one will have 
the necessary parts on hand to build 
them. 


western construction projects. 


The cooler consists of a wood box 
which is made to fit tightly in the 
lower half of a window. The outer 
end of this box is fitted with an ex- 
celsior pad held in place by chicken 
wire. A tin trough, perforated to 
spread water across the top of the 
excelsior pad, and a good-sized elec- 
tric fan complete the material re- 
quired. 

A small amount of water, admitted 
under the tin trough, moistens the ex- 
celsior. The fan draws air through 
the moist excelsior and forces it into 
the room; in this manner, the room 
temperature may be lowered 10 to 15 
deg. 

The excelsior must be loose enough 
to permit the fan to draw a large flow 
of air through the box. After long- 
continued use it may become sour and 
should be changed regularly to avoid 
contaminating the air with objection- 
able odors. From 25 to 100 gal. of 
water is required daily, the amount 
depending on the number of rooms to 
be cooled and also upon the tempera- 
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raised when 
fan is in use 


Home-made Air Cooler 
Cross-section of the simply-made air-cooling 


unit popular in the Pacific Southwest. 
ture and moisture content of the air 
outdoors. 

Since this type of cooler raises the 
humidity of the cooled air, it is not 
particularly suited to hot, humid 
climate. 

* 


Hatch Eggs for 
One-fifth of a Cent 


Among the enterprises supplied by 
the Duke Company is the 
Sharon School Enterprises, a branch 
of the Sharon High School near Char- 


Power 
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lotte, N. C., that combines a hatchery. 
cannery, and tannery. 

One section of an old garage build- 
ing has been transformed into a 
hatchery and fitted with electric in- 
cubators of 3,000-egg capacity. Pupils 
bring eggs to school and for a small 
fee these eggs are hatched. During the 
nine months school season last year 
total energy consumption was 1,753 
kw.-hr. The hatchery turned out 21.- 
870 chicks at a cost of $43.83. Incuba- 
tion cost was a little less than 0.2 cent 
per chick. 

The cannery has a capacity of two 
thousand cans a day, affording a mar- 
ket for vegetables and fruits produced 
by the Sharon farmers and school pa- 
trons. In the winter the same equip- 
ment tins enough pork and beef to 
supply the farm folks’ needs in the 
summer. 

Farmers find in the school enter- 
prise a market for their hides, which 
the tannery prepares into 
leather. 


useful 


Uses Lamps for 
Load Building 


During a two-month period the 
Pacific Power & Light Company dis- 
posed of 1,179 Silvray “Lightmaster” 
units, most of which were in the 150- 
watt size, retailing them at $2.45, com- 
plete with the new silvered bowl 
Mazda. The merchandising campaign 
made use of booklets containing data 
on the Silvray units and on other 
lighting equipment being featured; 
these leaflets were distributed among 
customers and employees and several 
thousand were also mailed out with 
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Reliability, quality, service, these are as 
much a part of Allis-Chalmers as the engi- 
neering talent that incorporates them into 
every piece of equipment Allis-Chalmers 
manufactures. But the engineering task 
does not end here. For to this combination 
of three must be added a fourth, SAFETY. 


Excellent example of this principle is 
Allis-Chalmers Armorclad (Metalclad) 
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Switchgear .. . safe for operators, safe for 
equipment, outstanding in performance. 
Allis-Chalmers Armorclad Switchgear com- 
bines into one metal encased, compound 
filled, factory built and assembled unit, all 
necessary apparatus to make a complete 
three-phase oil circuit breaker installation. 
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monthly bills. In addition, the sell- 
ing plan was-based on active co-oper- 
ation with dealers in the territory. 

The feature of this campaign, the 
company says, is that it effectively in- 
troduces the 150-watt silvered bowl 
Mazda for general home use and is 
not limited to a single room in its 
application, as may be the case where 
a promotion of the floor lamp type of 
equipment is involved. 

The activity is interesting from a 
load-building standpoint in that an ex- 
penditure of a few dollars on the part 
of the customer for several of these 
“Lightmaster” units serves to provide 
an increased revenue which is said to 
be equivalent to that derived from the 
sale of a major electrical appliance. 


Color Lumiline Adds 
to Night Club Load 


By L. I. WHITCHURCH 
Commonwealth Edison Company, Chicago 
Even though night spots like Colo- 

simo’s in Chicago do not go in for 
high-intensity lighting, this preference 
for few foot-candles need not prevent 
the extensive use of light for deco- 
rative effect. As shown by the accom- 
panying illustration such decorative 
effect may be provided at reasonable 
cost for installation by the use of 
lumiline lamps. 

Colosimo’s was to be rebuilt. Com- 
monwealth Edison lighting engineers 
were called in for advice on the light- 
ing. A complete plan was furnished 
and the installation was made by the 
customer’s contractor. The only high- 


intensity lighting is that used for the 
floor show. The rest of the room is 
bathed in soft, varicolored light from 
four ceiling fixtures, each with twelve 
lamps that were first 25 watts and 
then replaced with 15 watts because 
they were too bright. The principal 
source of illumination is a continuous 
strip of lumiline, cove mounted all 
around the room. The lamps, in 
colors of straw, orange and two blues, 
are set in receptacle strip with con- 
tact points at 6-in. centers, which 
works out very nicely with the 18-in. 
lamps. A parallel strip contains 
clear lumilines for use when more 
light is wanted in the room. Allto- 
gether there are 506 ft. of luminine, 
half white and half colored. This is 
the largest installation of this type 
of lamp in Chicago. 

Although the effort in this lighting 
job was toward soft, subdued lighting, 
it was, in spite of that, a very suc- 
cessful load builder. The previous 
lighting load was 12 kw. Since im- 
provement of both general and stage 
lighting, the load is now 30 kw. 


Receptacle strip used 
for lumilines 


Lumilines light Colosimo’s 
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Home Units Yield 
$28 per Kw.-Year 


The emergence of air conditioning 
as a load-building item for electric 
utilities assumed new importance in 
1936 as the effect of complete home 
electrification efforts began to take 
hold, according to J. J. Donovan, man- 
ager of the General Electric air-condi- 
tioning department. 

Mr. Donovan has revealed that G. E. 
air-conditioning equipment alone ac- 
counted for the use of 10,875,000 kw.- 
hr. during 1936 through normal use. 
This estimate is based, it is said, on 
11,100 kw. of connected load, derived 
from definite records of orders re- 
ceived and recognized averages for 
both kilowatt-hour consumption and 
revenue, estimated to be approximately 
$310,000 annual revenue for utilities. 
This would result in an average usage 
of 980 kw.-hr. per kilowatt per year 
and yield $28 per kilowatt per year at 
the 2.84-cent rate. 

More than 35 per cent of the total 
kilowatt-hours used by General Elec- 
tric air-conditioning equipment was 
accounted for by domestic units, de- 
spite the relatively low rate of current 
consumption per unit. E:‘ensive ad- 
vertising, promotional service of many 
kinds and more flexible and better de- 
signed equipment are credited by Mr. 
Donovan for this showing. 


Custard Cups Bring in 
Refrigerator Prospects 


At the doors of 19,000 non-owners 
of electric refrigerators in Kansas City, 
Mo., local dealers’ salesmen left 19,- 
000 Pyrex custard cups, each accom- 
panied by a card. The card explained 
that if it were filled in with the name 
of a non-owner of a refrigerator and 
brought in to the store of the dealer 
named on it five more cups to fill out 
the half dozen would be presented to 
the applicant. Himself a non-owner. 
the applicant would see before him in 
the store a display of gleaming new re- 
frigerators, and as he accepted his 
five cups from the friendly salesman 
he would learn of the amazingly easy 
terms on which a refrigerator could 
quickly be installed in his own home. 

No record is yet available of the 
number of prospects who turned up at 
the dealers’ stores, but they are ap- 
pearing in large numbers, ample to 
prove that the idea works. 








Power Transformer I 


The Moloney Pivot Type Distribution Transformer 


borrows from its giant brother... the Power 
Transformer. 


By extending the high voltage bushing shanks below 
the cold oil level... just as is done on the large 
Power Transformers... there is provided another 
distinct advantage of Moloney Pivots over other 
types of distribution units. 


This submerging of the high voltage bushings in oil 
eliminates the frequent flashovers that occur from the 
leads to the tank or to the cover... thereby doing 


away with the outages normally resulting from 
this cause. 


Moloney Pivot Type Transformers are built with the 
same infinite care and precision as are the Power 
Transformers ... resulting in added years of trouble- 
free service and economical operation. 


Specify MOLONEY TRANSFORMERS 


OLONEY ELECTRI 


SAINT LOUIS 
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ENGINEERING IDEAS 


Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


Heavy-Duty Rectifier 
Uses Oxide Cathode 


Oxide-cathode rectifiers formerly 
limited to small units for charging 
portable storage batteries are being 
made in England in large sizes for 
heavy-duty operation. High efficiency, 
of the order of 88 per cent at full 
load, and avoidance of the need for 
external excitation are advantages of 
this type rectifier, which differs from 
the mercury-are type in that the elec- 
tron-emitting element is a hot oxide- 
coated filament instead of a mercury 
pool. 

Once the filament of the rectifier is 
heated and electron flow established, 
the filament can be left excited at a 
negligible loss and the load switched 
on and off at will. Diagrams of single- 
phase, three-phase and six-phase ox- 
ide-cathode rectifiers are illustrated. 
The diagrams relate to valves with two 
electrodes giving full wave rectifica- 
tion. Other arrangements than those 
shown are possible; for example, four- 
phase rectification from a three-phase 
supply by using a modified Scott- 
connected transformer. 

It is theoretically possible to design 
oxide-cathode rectifiers without a main 
transformer. A small auxiliary trans- 
former is needed, however, for heating 
the filament. A disadvantage of this 
design is that d.c. current from the 
rectifier has to traverse the a.c. mains 
in order to complete the circuit via 
the path of lowest impedance (usually 
the windings of the nearest distribu- 
tion transformer). For this reason it 
is desirable to limit the size of this 
type rectifier to outputs of 10 amp. 

Losses of the oxide-cathode rectifier 
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are low, according to a description in 
the Engineer, London. The losses con- 
sist of transformer losses, filament 
consumption and voltage drop in the 
valve. Filament consumption is about 
2.5 watts per ampere of rating and 





























Oxide-cathode rectifiers connected 
for single-, three- and six-phase 
rectification 


(A) With left side of secondary of trans- 
former 7 positive, anode A-1 is posi- 
tive. Current flows from A-1 to K and 
thence to d.c. load and back through 
neutral point of transformer. In second 
half of cycle the right side of the sec- 
ondary is positive, current flows from 
A-2 to K and follows same path as 
before. Similarly, in three-anode rectifi- 
ers (B) a flow of electrons will be 
established to whichever of the three 
anodes is momentarily at highest posi- 
tive potential. By tapping the secondary, 
as in (C), and using three two-anode 


valves, six-phase rectification is obtained. 
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the voltage drop in the valve is from 
12 to 15 volts for 250-volt units, it 


was stated. 
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Radio Scheme Locates 
Buried Cable or Pipe 


By D. C. MEYER 
Consulting Engineer, Mount Vernon, N. Y. 

Such typical utility company tasks 
as locating underground cables, pipe 
lines, tanks, or manholes ahead of 
trenching machines can all be allocated 
to a new radio device for exactly locat- 
ing buried metal objects. Unlike older 
schemes for locating pipe lines, this 
device does not require any physical 
connection with the line or cable being 
traced. The Fisher “M-Scope,” as the 
device is known, consists of two self- 
contained radio units, a transmitter 
and a receiver, both battery-operated. 
Since the device requires no electrical 
contact with the object being sought a 
30 per cent saving in time is reported 
by one Eastern utility over old methods 
for locating gas mains which required 
one or more contacts with the main be- 
ing traced. 

A low-power, self-modulating radio 
transmitter operating on 175 ke. 
modulated with an audio frequency of 
1,000 cycles, is separately mounted 
with a receiver having a balanced loop 
synchronized to the same wavelength 
as that of the transmitter and coupled 
to the input of the receiver. In opera- 
tion the transmitter sends out 175-kc. 
waves which are induced in the pipe or 
cable being traced when the transmit- 
ting loop aerial is placed vertically 
parallel to and over it. These waves 
travel along the main for a limited dis- 
tance and can be picked up by the re- 
















PILFERERS 


DIAL MANIPULATORS 
AND JUMPER EXPERTS 
CAN BE DETECTED AT 
TRIFLING EXPENSE 





INSTALL THE TAMPERPROOF 


AND STOP LOSSES THROUGH 


There isn’t a lighting company. that disregards the 
need for sealing customers’ serv ices and temporizing 
in that point is unnecessary, but the experience of 
MURRAY PADLOCK SEAL users prove the fal- 
lacy of the statement that one seal is as good as 
another. It is definitely in MURRAY PADLOCK 
SEAL performance that differences become ap- 
parent. 


Protection by detection—the successful way to guard 
against dollar-leakage through energy diversion. 


You can be sure of presumptive evidence of theft 
with this seal. It has the appearance—the effect of 
a policeman on guard. It denotes the legal viewpoint 
and figurately says ‘Stop Thief.” The needed 
evidence to combat current diversion through safe- 
guards this seal affords, makes detection of tamper- 
ing certain. 


Your revenue deserves the protection of the Murray 
Padlock Seal. Details of this unique sealing system 
will be gladly sent on request. 


METROPOLITAN DEVICE CORPORATION 
1250 Atlantic Ave., Brooklyn, N. Y. 
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MURRAY PADLOCK SEAL 
CURRENT DIVERSION... 


RUST 
RESISTING 
HIGH TEN- 
SILE WIRE 
DRAWN TO 

OUR SPECIFI 
CATIONS. 


ALL OPEN 
INGS ARE 
COMPLETELY 
CLOSED UN 
SEALING 


EACH END 
OF ar 1S 


ELD 
SECURELY 


SEPARATE 
SEALING 
CHAMBER. 


THIS IS A 
MURRAY 
PATENT. 


SPECIAL 
RUST 
RESISTING 
STEEL 
GIVES 
200% 
LONGER 
LIFE THAN 
NORMAL 
CADMIUM 
PLATING. 


MURRAY PADLOCK SEAL 
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WIRE 
EXACTLY 
FITS INTO 
SEALING 
CHAMBERS 
THERE IS 
NO PLAY. 


CLOSED 
SECTION 
PREVENTS 
INTERIOR 
TAMPER- 

ING WITH 
WIRE. 


WEAKENED 
SECTIONS 
AT THESE 

POINTS 
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Portable radio device locates 
cables and buried pipe lines 


The operator is facing the receiving unit of 
the instrument. The transmitter in the ver- 
tical position sends half its radiations up- 
ward into the air and the other half down 
into the ground, where they are induced 
in the object being traced. A maximum 
tone is heard when the operator is over the 
object. 


ceiver until they are all damped out. 

To insure that the signals are being 
picked up from the main and not from 
the transmitter the receiver should be 
kept 25 to 30 ft. from the transmitter. 


In general, the M-Scope may be used 
in three ways: 

Assembled with the receiver horizontal 
and the transmitter vertical as shown in 
the illustration. The operator takes the 
position shown and walks over the area to 
be surveyed. A mark is made at the point 
where a maximum tone is heard in the 
headphones and a minimum reading ob- 
tained on a plate current milliammeter in 
the last audio stage of the receiver. The 
operator then retraces his steps and again 
makes a mark at the point of maximum 


tone and minimum reading. Half the dis- 
tance between these marks is over the cen- 
ter of the object being located. 

Receiver and transmitter separated and 
each carried vertically and parallel by an 
operator. To find the pipe or cable, op- 
erators walk across the street, keeping 40 
ft. apart and equidistant from the same 
curb. Maximum tone is again heard when 
the transmitter and receiver are over the 
cable. The transmitter is then placed on 
the ground over the cable and parallel to it 
and the operator with the receiver backs 
away from it along the cable, marking its 
location as he goes at points where maxi- 
mum tone is heard. 

With the receiver held horizontally in- 
stead of vertically a minimum tone volume 
or null indicates the location of the object. 
Some find this method more distinguish- 
able and accurate than the method in the 
above paragraph, although the technique is 
the same. 


Isolator End Bells 
Save Cabinet Space 


By R. T. CALLOWAY 


Flectrical Engineers Eauipment Company, 
Melrose Park, Il. 

A scheme for combining cable ter- 
minal and disconnecting means in one 
piece of equipment has now made 
possible the use of considerably small- 
er cabinets for switching assemblies 
and has resulted in a marked saving in 
housing cost. This scheme was used 
recently in a number of switching 
cabinets built for a customer to meet 
special requirements. 

From each cabinet were to be taken 
two single-phase, 6,600-volt feeders for 
lighting and small motor supply and 
in each case these two feeders had to 
have throwover service to a stand-by 
line. How the problem was worked 





Compact feeder tap assembly 
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out in very small space and still main- 
tain standard clearances of live parts 
appears in the accompanying illustra- 
tion. If the usual cable end bell and 
open blade disconnecting switch as- 
sembly had been used the steel cabi- 
nets would have had to be twelve or 
fifteen inches longer and about ten 
inches higher than was necessary in the 
present design. 

As shown, the isolator cable termi- 
nals are mounted on the end walls of 
the cabinet with a bus across the top 
connecting them. The bus may thus 
be energized from either of the enter- 
ing three-phase lines. The feeder cable 
end bells are fixed to the back wall of 
the box with taps to be brought down 
from the bus at the top. The bus and 
the tap connections will be thoroughly 
taped so to prevent any workman 
from making accidental contact with 
live parts. Another feature of the job 
is the use of glass bushings on the 
isolator contacts in this way making 
it possible for the operator to see 
the position of the contacts at all 
times. 


Compact Transformer 
Converts to A.C. 


The Elsome-Jones d.c. transformer 
has been developed in England in re- 
sponse to a demand for a simple, com- 
pact, portable machine for changing 
low-voltage d.c. supply to a.c. De- 
tails in the Electrician (April 9, 1937) 
indicate that it is a combined motor 
and closed-core transformer in one 
unit in which the primary of the trans- 
former serves also as the field coil 
of the motor. A rotary, non-magne- 
tized flywheel, which controls a com- 
mutator, is imposed between poles in 
the primary of this newly developed 
transformer. 

The total motor flux is passed 
through the primary of the trans- 
former and the flux supply of the 
motor poles is only a fraction of the 
flux passing round the core of the 
transformer. Motor speed, and con- 
sequently frequency of the output, is 
controlled by adjustment of the brush 
gear, or timing. 

At present these units are fitted in a 
compact aluminum casing and sold 
for operating neon signs on vehicles. 
The storage battery on the vehicle 
furnishes the energy necessary for op- 
eration. 
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ARCHITECTS 
EDWARD B. GREEN and BLEY & LYMAN 
Buffalo 
CONTRACTORS 


FLEISHER ENGR. & CONSTR. CO. 
inneapolis 


VENTILATING ENGINEERS 
GEORGEN-MACHWIRTH CO., INC. 





Buffalo 


Many of the public buildings erected by the Government are using 
Monitor control equipment on fans, pumps, etc. The above illustration 
is of the ventilating fans and control in the United States Courthouse 
at Buffalo, New York. 


These controllers will operate the fans at either low speed, or high 
speed with complete protection ¢o the motors at all times. 





Monitor builds a complete line of controllers especially designed for 


| AUTOMATIC 
, ELECTRIC MOTOR Automatic acceleration to selected speed, push button control — full 


selective with pilot-light indication of speed, speed regulation, thermal 


; 3 C O N T R O L overload protection, low voltage protection, in addition to the special 


mechanical and electrical advantages ever present in Monitor automatic 


ventilating fan service . . . Standard features of design include: 


e A control. 
ie i Monitor builds a wide range of 
n- , standard starters, automatic con- (Write for Bulletin No. 7509) 
is ; 
trollers, and accessories — also 
sh * 9S s 


custom built apparatus for any 


a F electric motor control problem, a 

Id i no matter how complex. Moni M to Co tr il ‘ 

» 3 plex. Monitor pa ly 
le FS sales engineers in principal cities oni r rn ° er om n 

p- will gladly consult with you. Gay, Lombard & Frederick Sts. 


Write us. 


BALTIMORE, MARYLAND 
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Consumers Power Elects 
F. G. Boyce Vice-President 


Frank G. Boyce, manager of elec- 
tric production and transmission of 
the Consumers Power Company has 
been raised to the rank of vice-president 





through action of the Board of Direc- 
tors. 

“The directors felt that the fine work 
done by Mr. Boyce in a position of 
tremendous responsibility entitled him 
to this recognition” said Dan FE. Karn. 
Vice-President and General Manager. 

Mr. Boyce joined Consumers Power 
Company twenty years ago as assistant 
manager of the production and trans- 
mission department. He succeeded the 
late Bryce E. Morrow as manager in 
January 1936. 

A native of Booneville, New York. 
he began his career in the electrical 
industry with the Allis-Chalmers or- 
ganization in Milwaukee. Subsequently 
he joined Stone & Webster of Boston. 
Mass., as superintendent in charge of 
substation construction. Still later he 
was electrical engineer for the Mil- 
waukee Electric Railway & Light Com- 
pany, and for the Goodyear Rubber 
Company at Akron, Ohio. 

He is a member of the American In- 
stitute of Electrical Engineers and of 
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the American Society of Mechanical 
Engineers. 
* 


> Epwarp B. Fietps, New York and 
Queens Electric Light & Power Com- 


pany, was elected treasurer of the 
Purchasing Agents Association of 
New York. 

Murray WHITFIELD, formerly 


manager of sales of the electrical di- 
vision of Steel & Tubes, Inc., has be- 
come general sales manager of the Ap- 
pleton Electric Company, Chicago, in 
charge of sales of all of this company’s 
line of electrical and automotive prod- 
ucts. Mr. Whitfield entered upon his 
business career with the Economy Fuse 
& Manufacturing Company. After 
several years he joined the Jefferson 
Electric Company sales organization, 
where he remained for three years, 
leaving that company to organize an 
electrical division sales department 
for Steel & Tubes, Inc. in 1929, when 
that company decided to introduce 
electrical metallic tubing to the elec- 
trical industry. 





John B. Blandford, Jr.. who recently 
became general manager of the Ten- 
nessee Valley Authority. 
four years he served the Authority 


For nearly 


in an administrative capacity 


ELECTRICAL WORLD + JULY 3, 1937 


ABOUT PEOPLE 






H. F. Boe of Westinghouse 
Made Commercial Manager 


Appointment of H. F. Boe as com- 
mercial manager of the Westinghouse 
Electric & Manufacturing Company 
has been announced. Mr. Boe will 





ae 


have two headquarters, one in the 
Union Bank Building at Pittsburgh, 
the other at 150 Broadway, New York. 
In addition to being responsible for 
the sale of Westinghouse products in 
the eastern district, Mr. Boe will now 
direct the commercial activities of the 
apparatus divisions. 

A native of Mansfield, Ohio, Mr. Boe 
has been associated with Westinghouse 
since 1900. For the first 14 years of 
his career he was active in East Pitts- 
burgh headquarters works, engineering 
and sales departments. Later he went 
to Rochester, N. Y., then to Buffalo, 
and in April 1935 was transferred to 
New York, where in May 1936 he be- 
came eastern district manager. 

He is a member of the American 
Institute of Electrical Engineers, 
Electrical Association of New York, 
and the New York Electrical Society. 


James V. TONER has been elected 
treasurer of the Boston Edison Com- 


pany. 
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E. B. Newill and S. M. Schwel- 


ler of Dayton Get Promotions 


Promotion of E. B. Newill, chief 
engineer and director of research of 
Frigidaire Division, General Motors 
Corporation, to assistant general man- 


E. B. Newill 


ager, and S. M. Schweller, assistant 
chief engineer, to chief engineer and 
director of research has 
nounced. 


been an- 

Mr. Newill also becomes assistant 
general manager of the Frigidaire and 
Delco-Frigidaire conditioning divisions 
of General Motor Sales Corporation, 
which market the refrigerating and air- 
conditioning equipment manufactured 
by Frigidaire and Delco appliance 
divisions. His elevation to general 
management rank marks the ascend- 
ency of a man of the research type of 
mind who has broadened his knowl- 


S. M. Schweller 


edge to include experience in the prob- 
lems of production, sales and other 
phases of a large manufacturing and 
marketing organization. Before be- 
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coming identified with General Motors 
in 1929 Mr. Newill was connected 
with the Westinghouse Electric & Man- 
ufacturing Company. 

Mr. Schweller joined Delco in 1916. 
In 1925 he was made general foreman 
in charge of all Frigidaire assembly 
operations. Three years later he was 
made assistant chief engineer in charge 
of product development, a depart- 
ment which was later broken down in- 
to household, commercial and air con- 
ditioning sections with Mr. Schweller 
in charge of household development. 
In 1934 he again became assistant 
chief engineer, the place he _ relin- 
quishes to take over the top post in 
the division’s engineering and research 
section. 

. 


F. E. Barth Elected President 
of Graton & Knight Company 

Frederick E. Barth, vice-president 
of the Graton & Knight Company, 
Worcester, Mass., has been elected 


president of the company, succeeding 
the late Frank H. Willard. 

Mr. Barth entered the industrial 
field as a staff member of the L. L 
Harr Corporation, production and ac- 
counting engineers of New York. He 
went to Worcester in 1917 to perfect 
production methods for Graton & 
Knight. In 1919 he was made office 
manager, general sales manager in 


1924 and vice-president in 1926. 


> Dr. Ropert A. MILLIKAN, one of 
the leading physicists of the world, re- 
turned last week from abroad on the 
United States liner Washington. Dr. 
Millikan lectured in Ireland and the 
Scandinavian countries. Before re- 
turning to his laboratory at the Cali- 
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fornia Institute of Technology, he vis- 
ited Philadelphia and received the 
Franklin Institute’s medal for his sci- 
entific contributions. 


OBITUARY 
Dr. Peter W. Sothman 


Peter W. Sothman, electrical en- 
gineer who had been prominently iden- 
tified with large power projects in 
many parts of the world, died in Ger- 
many last week, at the age of 67. 

A Dane by birth, Mr. Sothman re- 
ceived his technical education in Ger- 
many and soon thereafter became asso- 
ciated with Siemens & Halske. Sub- 
sequently the German General Electric 
Company appointed him chief engi- 
neer for large power plants. In this 
connection he went to Strasbourg, 
where he pioneered in parallel opera- 
tion of alternators, the system ulti- 
mately becoming one of the most pros- 
perous in Europe. In 1906 he was 
chosen chief engineer for the Ontario 
Hydro-Electric Power Commission, 
where he laid the foundation for the 
present system. 

After engaging in some large and 
important work in the United States, 
Canada and South America he went 
to the Irish Free State to engage in the 
Shannon River development. The 
project was completed in 1930. He 
returned to Germany with the Siemens- 
Schukert Works, but retired in 1931. 
Mr. Sothman was a fellow of the 
A. 1. E. E. 


WittiAm R. WHITTINGHAM, resi- 
dent manager of the Millburn division 
of the Jersey Central Power & Light 
Company, died June 24 after a long 
illness. He was 77 years of age. Mr. 
Whittingham took a position with the 
Millburn Electric Company, which had 
been organized by his brother, in 1898. 
He remained as resident manager of 
the Millburn office when the Jersey 
Central System took over the property 
in 1925. 


HERBERT A. STUTCHBURY, general 
superintendent of the New York State 
Electric & Gas Corporation at Platts- 
burgh, N. Y., died of a heart attack 
June 22 in his office. He was 70 years 
old. As a young man Mr. Stutchbury 
joined the Rochester Gas & Electric 
Company. Subsequently he served for 
several years as general superintendent 
of the Yonkers utility before becoming 
superintendent of the Plattsburg Light, 
Heat & Power Company thirty-one 
years ago. 





The high efficiency of Hemingray Brass- 
hed ll Insulators, their dependability, extra- 

: life,and low cost are the direct result of exhaustive 
arch, accompanied by more than 18,000 of the most 
brous tests you can imagine, and followed by exten- 
manufacturing development. 

There was no guesswork in developing this modern 
lator, and there is no guesswork in its manufacture, 
Precision process control and continuous inspection 
esting mean product uniformity that assures wholly 
factory performance. 

Hf you are not now using Hemingrays, order some 
Y from your jobber or write to us for samples. Sub- 
them to the most gruelling tests you know of and 
for yourself how they can take it. Make Hemingrays 
e* to you that their performance in service backs 
te judgment of the man who buys them. They’re 
table in clear or brown glass and i in ratings up to 


Yvolts. Owens-Illinois Glass C ‘ompany, Hemingray 
Bion, Munci ‘ie, Indiana. 


@ Brass-bushed for greater strength, perfect threads 
and full protection against pin expansion. 


@ Hemingray provides many advantages: greater me- 
chanical strength . . . sustained dielectric strength . 

unaffected by sudden temperature changes... . with- 
stands maximum insulator pin expansion...never ages 
or deteriorates ...controlled uniformity of product.. .all 
surfaces impervious to moisture. . .tougher—withstands 
rough handling ...clear, flawless for easy inspection. 





9R MODERN POWER LINE INSULATION 


— HEMINGRAY¢e+INSULATORS 






Sangamo Employees 


Back Warrant Plan 


The “Service Warrant” plan of the 
Sangamo Electric Company, _profit- 
sharing plan which bases extra com- 
pensation to employees on dividends 
paid on the common stock, has worked 
without complications since its incep- 
tion nearly two years ago, according to 
R. C. Lamphier, president. Both em- 
ployees and company find it more 
satisfactory than customary 
schemes, he declared. 

The plan consists in issuing to each 
employee, with two or more years serv- 
ice, warrants entitling him to cash 
payments equivalent to the dividend 
paid on four shares of common stock 
multiplied by his years of service. 
Should the company realize a profit 
without making payment of dividends 
on the common stock, no payment is 
entailed. The parent company at 
Springfield, Illinois, now employs about 
1,300. 

Mr. Lamphier stated that the plan 
entails no investment on the part of the 
employees, no financial responsibility 
of any kind, no participation in owner- 
ship of the company and no continuing 
rights to an employee on leaving the 
company or to his family after the 
employee’s death. 


bonus 


Electric Appliance Drive 


Planned by N.E.M.A. Group 


An intensive campaign, designed to 
increase the use of electrical appliances 
among farmers and centering around 
the idea of talking to the farm dweller 
in his own language, is planned by the 
Rural Electrification Bureau of the 
National Electrical Manufacturers As- 
sociation. 

Letters have been sent to 800 rural 
weeklies in twenty-three states having 
the lowest percentages of electrified 
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farms and yet the highest percentages 
of farm buildings valued at $500 or 
more. These letters ask if the editors 
are interested in publishing short con- 
tributed articles telling of specific sav- 
ings reported by farmers through the 
use of electrical equipment and giving 
names, dates and places. Trade period- 
icals, 4-H clubs, and the National Farm 
and Home Hour are other proposed 
mediums to be employed. 


°o 
Manufacturers Name 
New Representatives 


Among the recent sales assignments 
made by electrical manufacturing com- 
panies are the following: 

Allen-Bradley Company, Milwaukee, has 
appointed the Nickerson Machinery Com- 
pany, Salt Lake City, to handle its line of 
motor control equipment in Utah, southern 
Idaho and western Wyoming. 

Steel & Tubes, Inc., has appointed How- 
ard H. Loving new representative in Kansas 
City. 

Graybar Electric Company has appointed 
Martin Buehler manager at Dallas. He was 
formerly manager at Minneapolis. Earl 
Sharpe, formerly assistant manager at Min- 
neapolis, has been appointed manager. 

Ajax Flexible Coupling Company an- 
nounces the addition of three sales offices in 
Akron, Kansas City and Seattle. Beese & 
Terry will represent Ajax in Akron, Arthur 
D. Schwartz will cover Kansas City territory 
and W. F. Nichols serves the area centering 
around Seattle. Roloff Engineering Com- 
pany has been appointed Milwaukee sales 
representative. 

McGill Manufacturing Company has an- 
nounced that V. L. Warren, who is located 
in Minneapolis, will take over the sales for 
the electrical division for the states of Min- 
nesota, North and South Dakota and north- 
ern Wisconsin. Al Schultz will travel the 
states of Missouri, southern Illinois, Indiana, 
Kentucky and western Ohio direct from the 
factory in Valparaiso, Ind. 


Stove Business Shares Gain 

Standard Electric Stove Company, 
Toledo, reports an increase of 60 per 
cent in volume of business over 1935. 
Expansion of plant during recent 
months has added 20 per cent to floor 
space. 
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AND MARKETS. 


G.E. Lamp Department 
Plans Sales Meeting 


More than 250 lamp and lighting 
salesmen and executives are expected 
to attend the three-day general sales 
conference of the seventeen sales divi- 
sions of General Electric’s incandescent 
lamp department, to be held August 
24-26 at Nela Camp, Nela Park, Cleve- 
land. Besides discussing lighting and 
sales problems. the field force will 
join with Nela Park executives in 
formulating plans for next fall and 
winter and will also visit the lighting 
research laboratories. 

Co-operating with O. H. Young, in 
charge of general sales promotion ac- 
tivities for the department, are co- 
chairman F. S. Hutter of the lamp 
department’s continental division. 
Philadelphia, and H. L. Smith, of 
Midland division, Chicago. 


Supplies Power Generator 


Canadian Westinghouse Company, 
Ltd., advises that it is supplying the 
generator for the Ruskin power devel: 
opment of the British Columbia Elec- 
tric Railway Company. It was re 
ported in the June 5 issue of ELEc- 
TRICAL Wor.p that Canadian ‘General 
Electric was supplying the generator. 


Oil Burner Shipments and 
Orders Show Gain in April 


Sharp gains in the number of or 
ders and shipments of oil burners dur- 
ing April was reported by the Depart 
ment of Commerce. April orders to 
taled 15,361 units, as against 10,541 a 
year ago, and 8,576 in April, 1939. 
Shipments during April totaled 14,682 
units, as against 10,210 a year ag, 
and 8,615 in April, 1935. 

For the four months ended April 
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FORD LEADS THE WORLD 


IN TRUCK-BUILDING EXPERIENCE 


The first Ford truck was built July 27, 1917. Because it 
was built of materials stronger but lighter than those in 
common use, it combined ruggedness and reliability 
with low operating cost. Because it was sold in large 
numbers, its price was low. It was the first low-priced 
truck of quality, and it met with immediate success. 
Since 1917, Ford has built more trucks and commercial 
cars than any other manufacturer ... more than four 
million units. Measured in years or in units, Ford leads 
the world in truck-building experience. 


Such experience has enabled Ford engineers to im- 
prove the Ford truck year after year. The 1917 model 
was 40 horsepower and sold for $600. Today’s Ford V-8 
Truck gives you 85 horsepower and sells for nearly $100 
less. Road speeds of 70 miles an hour... nearly double 
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the speed of the 1917 model . . . are possible with today’s 
Ford truck. Frames, springs, axles, clutches and wheels 
have been strengthened for greater load-carrying ability. 
Safety has been increased by the use of an all-steel cab 
and Safety Glass. 

And as for ECONOMY .. . today’s Ford V-8 Trucks show 
the lowest ton-mile costs of any truck in Ford history. 

Try a Ford V-8 Truck under your own operating con- 
ditions. Ask your Ford dealer for an “‘on-the-job”’ test 
of an 85-horsepower Ford V-8 Truck if your loads are 
heavy ... or for light delivery service with frequent 
stops, try the thrifty new 60-horsepower Ford V-8. 


EP Convenient, economical terms through Authorized 
Ford Finance Plans of the Universal Credit Company 


FORD V8 


SA\TRUCKS 
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30, shipments totaled 48,212, against 
34,197 in the same period last year, 
and 23,320 in the first four months of 
1935. 

* 


Power Generating Machinery 
Exports Show Gain in April 


Exports of power generating ma- 
chinery in April were more than 112 
per cent above a year ago, even with 
electric and automotive machinery 
eliminated, according to figures made 
public by the Machinery Division, De- 
partment of Commerce. 

Exports for the month totaled $1,- 
427,898, as against $672,139 a year 
ago. The increase was noticeable in 
mechanical drive turbines, locomo- 
tives, steam boilers, Diesel and other 
engines. 

e 


Advanee in Air Unit Sales 


S. F. Myers, manager of air-condi- 
tioning sales of the Westinghouse 
Electric & Manufacturing Company, 
has reported a gain of 201 per cent in 
the billing of Westinghouse air-condi- 
tioning for the first quarter of 1937 
over the same period in 1936. 


Worthington Signs With CIO 


A contract that includes a provision 
for a forty-hour, five-day week has 
been signed by officials of the Worth- 
ington Pump & Machinery Corpora- 
tion, its affiliate, the Worthington- 
Camon Meter Company, and _ repre- 
sentatives of the Steel Workers 
Organizing Committee, a CIO affiliate. 
The contract affects about 1,600 em- 
ployees of the pump company and 
about 200 of the meter concern. 


Watts Regulator Expands 


The Watts Regulator Company, 
Lawrence, Mass., makers of relief 
valves for electric water heaters and 
other allied steam and water handling 
equipment, will shortly occupy a new 
factory in that city with about double 
the present productive space. 


New York Metal Prices 


June 23, 1937 June 29, 1937 
Cents per Cents per 
Pound Pound 

14.00* 


6.00 
14.50 
35.00 

7.10 
56.875 


20-21 


‘Copper electrolytic. . 
i Am. S. & R 


Antimony 

Nickel ingot 

‘Zine spot 

Aluminum, 99 per 


* Delivered Connecticut Valley 
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Field Reports on Business 


Reopening of struck steel companies and the back-to-work move- 


ment indicates an encouraging outlook for business. 


Summer dull- 


ness is evident in many lines, with hopes that it will not last too 


far into the fall. 


NEW ENGLAND 


Orders for more than 3,000 motors were 
placed in New England during the past 
week, including more than 2,000 fractional- 
hp. motors purchased by machine tool 
manufacturers. Interest in motors from 10 
hp. up for pumping and ventilation pur- 
poses is quite strong; heavy electrical ma- 
chinery is less active. 

Central station supplies are quiet; some 
buying for line extensions is proceeding at 
a normal rate. Approval has been granted 
by the city of Leominster for the construc- 
tion of a joint line by Leominster Electric 
and New England Telephone & Telegraph 
Company at a cost of $52,000. Western 
Massachusetts Electric Company, Greenfield, 
Mass., is resuming normal extension of 
rural line development and has entered the 
market for materials. 

Street lighting is attracting interest. Air 
conditioning and oil heating equipment are 
advancing with the construction of a con- 
siderable number of institutional type build- 
ings. Recently an oil-heating project for a 
Boston hospital, involving about $80,000, 
was closed. The profitable aspects of air 
conditioning have been emphasized in a 
new booklet illustrating installations in Bos- 
ton Edison territory. 

New movie theaters, which will require 
special lighting effects as well as sound 
projection equipment, are announced for 
Brookline and Scituate, Mass. The eleventh 
annual New England Radio Trade show, 
held last week at the Copley Plaza Hotel, 
Boston, was the best show so far, with 50 
exhibitors and many sales reported. 


NEW YORK 


Summer dullness has been thrown into 
sharp relief as a result of the steel strike. 
Industrial activity has shown a decided let- 
down from the year’s peak. The continued 
decline in security prices, with marked in- 
activity in trading, has led many economists 
to give thought to its significance. The 
drop in security prices has led some to ex- 
press the opinion that it might be forecast- 
ing another depression. Others expressed 
the view that the failure of the government 
to use its force to restore industrial peace 
and to curb strikes is the cause of the pres- 
ent unrest and lack of interest in securities. 

Electric utilities are continuing their con- 
struction programs at a pace none too ex- 
citing. Some hedging has been in evidence 
as a result of the Norris seven TVAs bill. 
The fact that the subcommittee has gone on 
record as favoring the bill, regardless of any 
opposition which might be expressed from 
utilities or the coal industry, has increased 
nervousness among utility leaders. Rural 
electrification is making considerable head- 
way and appliance sales in the communities 
are going well. 

Manufacturers report fairly good business 
with production holding up, due to back- 
log of orders. Retail outlets report sales in 
good volume of refrigerators, fans, cookers 
and other appliances. Sales of vacuum 
cleaners are well above a year ago. 

Warm weather has been a stimulant to 
the sales of air-conditioning units in large 
volume. It is believed by many that air con- 
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Appliance sales are holding up well. 


ditioning is now approaching the stage 
where it is a necessity to certain businesses 
rather than a luxury. 


PACIFIC COAST 


June volume of electrical business held up 
well, and although wholesalers report that 
unbilled orders are well below those of a 
month ago they also record such encourag- 
ing factors as the arrival of belated warm 
weather in the Central Valley and slightly 
decreased labor tension. Dealers record fair 
response to June campaign for small ap- 
pliances. Industrial business continues good 
with several large plants scheduled for 
early construction in Los Angeles area, such 
as a $1,000,000 Johns-Manville factory for 
manufacture of Rockwool and Transite pipe 
and a $1,000,000 Swift meat packing plant. 

Government buying features heavy ma- 
chinery, such as four heavy oil circuit 
breakers for Indian service; a $75,000 pon- 
toon generating equipment for dredging 
Pearl Harbor, Hawaii; a $92,637 award for 
municipal Diesel plant and distributing sys- 
tem for Seward, Alaska, and an $86,829 
award for switchboard, controls and signal 
panels for Bonneville power house; a $3,- 
500,000 cruiser drydock is planned for Mare 
Island and aerial surveys are proceeding for 
the 500 square mile Grande Ronde project 
near LaGrande, Ore.; $1,467,000 by West- 
inghouse was low bid for two generators, 
size 82,500 kva., for Boulder power plant, 
and Allis-Chalmers bid $1,033,640 for two 
turbines, size 115,000 hp. San Francisco 
exposition activity is increasing with three 
recent bids aggregating $577,000 for various 
pavilions and dominating towers. 


CHICAGO 


Sentiment showed little sign of improve- 
ment last week as indications of summer 
dullness, complicated by labor turmoil and 
reduced purchasing in the troubled area, 
multiplied. Latest reports, however, indi- 
cated a settlement of the strike as a ma- 
jority of the 22,000 workers in this district 
desire to get back on the payroll. 

Warmer weather spurred retail trade; 
electric fans moved into prominence, while 
the demand was extended for refrigerators, 
ranges and cookers. Retail sales for Chi- 
cago independent stores last month were 10 
per cent above the previous month and 3 
per cent higher than the comparable month 
last year. The rate of industrial activity 
slowed down slightly, partially because of 
labor conditions and seasonal factors. Re- 
ports indicate that orders for electrical 
equipment are holding up surprisingly well 
in the face of decreasing activity in other 
fields. Small motor sales are good an 
wire and cable are moving in good volume. 
There is a moderate demand for electric 
tools and small transformer and switch sales 
are gratifying. 

Commonwealth Edison Company reported 
a 14 per cent increase in earnings over last 
year for May and 49 per cent for the first 
five months. Public Service Company of 
Northern Illinois earnings increased 53 per 
cent in May and 40 per cent for the five 
month period. 
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Bakelite Laminated Insulation 


— Adaptable to Many Needs 


BEsIDEs mechanical strength, “shat- 
ter-proof” toughness and low power- 
loss, Bakelite Laminated possesses 
the merit of adaptability to special 
designs which might be difficult to 
produce from other dielectrics. 

Outstanding examples of this ver- 
satility of Bakelite Laminated are 
the special insulators developed by 
Roller-Smith Company for oil cir- 
cuit breakers, bus bars and jumpers. 
These tubular insulators are formed 
with built-in metal grounding shields 
close to the inner surfaces,to prevent 
corona discharge. Effective ground- 
ing is obtained without separate 
shielding and fastenings. 

In numerous other devices em- 
ployed by electric light and power 


BAKELITE 
BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Canada 


“The registered trode morks shown dove distinguish materials 
Genctectured by Bakelite Corporation. Under the copite! “B~ ls the 


fATERIAL OF 


THE 


* 


CORPORATION, 247 


systems, the unusual combination 
of properties possessed by Bakelite 
Laminated provides equally great 
advantages. This material is com- 
paratively light in weight, mechan- 
ically and dielectrically strong, 
highly insulating, and resistant to 
moisture, oil, weathering, extreme 
temperatures, impact and abrasion. 

Users and designers of all types of 
electrical equipment are urged to 
familiarize themselves with the full 
capabilities and merits of Bakelite 
Laminated for electrical insulation. 
On special problems, our engineers 
will be glad to consult with you 
and make recommendations. Write 
for comprehensive reference book- 
let 3L,““Bakelite Laminated”. 


PARK 
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AVENUE, 


West Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 





Roller-Smith 75,000 K VA oil circuit breaker 
equipped with Bakelite Laminated shielded 
insulators. (Below) Circuit breaker and 
bus bar insulators of Bakelite Laminated 
with built-in ground shield. 





NEW YORR. N.Y. 


numenco! sign tor infinity oF unlimited quantity symbolizes the infinite 
number of presen! ond future uses of Bakelite Corporenon » producta” 
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Non-tamperable Fuses 


announced _ by 
a fuse—to 


fuses, 
manufacturers, combine 


Non-tamperable 
three 


protect against heavy, continued overloads— 
to allow short-time 
continued 


with a thermal cutout- 


overloads. Under overcurrents, 





Any bridging in ‘‘Fustat” (right) must 
extend from upper contact bar (A), 
past screw-toothed disc (B), washer 
(C), to connect with bottom contact 
(D), since all parts are insulated from 
each other. In the adapter (left) 
bridging would have to extend through 
Saw-toothed upper ring (F) to center 
contact (I), which must be pressed 
down betore current flows. Lower 
metal ring (H) is preceded by an in- 
sulated section (G) Adapter is locked 
in by spur (E). Marketed, in 15- to 
30-amp. sizes, by Bussmann Manufac- 
ing Co., St. Louis; National Electric 
Products Corp., Pittsburgh; and Kirk- 
man Engineering Corp., New York. 





solder in the thermal element softens, per- 
mitting a spring to pull the fuse link out 
and open the circuit. Fusing device screws 
into an adapter which in turn may _ be 
screwed into present Edison cutout bases. 
The adapter has an external spur that pre- 
vents its removal without destruction. Dif- 
ferent pitches of internal threads in this 
adapter prevent the use of fuses larger than 
the rating of the adapter. 
* 


Air Break Switch 


Greater diversity in mounting is said to be 
afforded by this new air break switch, of- 
fered in two types; Type U, with three 
insulators per pole; and Type L, with two 
insulators per pole and the pantagraph on 





“*8900"" Type U shown, with station post 


insulators; both types furnished in 
ratings of 200, 400 and 600 amp., 7.5 
to 69 kv.; in 2, 8 or 4 pole units. 
Electrical Engineers Equipment Co., 
Melrose Park, Ill. 
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EQUIPMENT 


Base of 


the line side of the strain insulator. 
switch is arranged for two or three cross 
arm mountings, allowing a variation in pole 
size from 6 to 12 in. in diameter, and is also 


drilled for flat steel mounting in substa- 
tions. Arcing horns are of the quick-break, 
non-locking type; pivot-type sleethood pro- 
tacts and cleans the contacts. Switch pan- 
tagraph is designed to allow an angle of 
take-off up to 30 deg. to switch base. 


e 
Disconnecting Switch 
One terminal of this heavy duty, multiple 


blade disconnecting switch is arranged for 
use with copper tubing, the other for flat 





Rated at 4,000 amp., 23 kv. 
Electric Co., Chicago. 


Delta-Star 


bars. Design of switch is said to be such 
that current flows from terminal to terminal 
in a straight line rather than forming loops 
characteristic of some of the older designs. 
Blade locks and silvered contacts are used. 


**Dise-Brake’’ Motors 


Both a.c. and d.c. types available; 
brake mechanism also offered as single 
unit. The Reliance Electric & Engi- 
neering Co., Cleveland. 


A new power unit, combining in a single 
unit the functions of a motor with those 
of a brake, is suggested for use on small 
cranes, hoists, auxiliary movements on ma- 
chine tools and similar equipment in which 
quick, automatic stopping or holding of the 
load is desired. Brake consists of a dise- 
type friction device, mechanically and auto- 
matically engaged when current is shut off 
and magnetically disengaged when current 
is applied. A “wear indicator,” combined 
with the manual brake release mechanism, 
warns when wear needs to be taken up. Pro- 
vision is made for varying the braking power. 
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AVAILABLE 


Oil Filter Press 


A new line of oil filter presses for clean- 
ing and drying insulating oils is described 
as light in weight, quiet in operation and 





Standard outfits rated at 5, 16 and 50 
g.p.m. for 60 cycle, 220-volt supply. 
Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh. 


low in power consumption. Features in- 
clude a pump bypass through a 4 in. needle 
valve to test suction line for leaks; small 
tank providing a primary gas trap; a dis- 
charge flow taken from the bottom of the 


filter sections providing a secondary gas 
trap. Drip pan may be removed for clean- 


ing by disconnecting one pipe union and 4 
bolts. 
® 


Street Lighting Cutout 


Suggested applications for a new cutout 
for series street lighting circuits include: 
sectionalizing loops from the main circuit; 





Matthews Corp., 


“Filmofuse.” W. N. 
St. Louis. 





= 
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a 
AMERITRAN 
PRODUCTS 





AmerTran offers the utmost in til 
uniformity of product .. . Powe 


TRANSFORMERS 










HERE a transformer is concerned, pre- 

cise manufacturing methods are of no 
lesser importance than correct design specifi- 
cations. Users of AmerTran Transformers are 
assured that their equipment is both carefully . 

, ISTRIBUTION 
engineered and properly manufactured. Raw TRANSFORMERS 
material is tested before fabrication is started; | 
the various parts are checked after each stage 
of manufacture; finally the completed trans- 
former is subjected to numerous tests to deter- 
mine its actual operating characteristics under 
all conditions. Carefully controlled produc- | pee 
tion enables us to prepare accurate perform- TRANSFORMERS 
ance specifications in advance of manufac- 
ture. May we submit data on transformers 
for your needs? 














AMERICAN TRANSFORMER CO. | » | 
178 Emmet St., Newark, N. J. | “ae 7 


TESTING 
TRANSFORMERS 





Above—Amertran Type CC single- 
phase power transformer comp'ete 
with all standard accessories. 


W rite for 
Catalag No. 116 | 


Right — Core-and-coi!l as- 
sembly of above power 
transformer — illustrating 
core -type, single - phase 
unit with low-voltage sec- 
ondary. 





INSTRUMENT 
TRANSFORMERS 


Ask us about these 
FEATURES 


. High turn-to-turn insulation. 


a MER 
2 AQ _ 








| 
2. Linear surge-voltage characteristics. 
3. Fully balanced coil design. 
4. Coils vacuum impregnated. 
5. Rigid core construction. 
6. Optimum impedance characteris- VACUUM IMPREGNATION 
tics. z 5 Unless moisture and air are thoroughly 
7. Electrically brazed connections. and permanently removed from the wind- VOLTAGE 
8. Tanks pressure tested. ings of a transformer, the best insulation REGULATORS 
9. External parts rust resistant. is of little value. This is effectively ac- 
complished in the case of AmerTran trans- ed 
formers by subjecting the coi's to a Aca! | 
Fe remanence ncn nario nse vacuum-varnish impregnation treatment 6e8 
after a thorough vacuum drying process. om 
Detrimental moisture and air are replaced | 
by insulating varnish which penetrates into oo0°0 
all parts of the winding. 4 
Manufactured ELECTRONIC 
Since 1901 RECTIFIERS 


at Newark, N. J. 
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on small series lighting systems where a 
single constant current transformer operates 
a single loop, it may be connected to the 
secondary of the transformer, thus confin- 
ing danger to the station instead of to the 
street; it can be put into the line at any 
point and used as a disconnecting switch 
under load. Fuseholder drops down below 
the box to give visible indication that the 
film cutout has punctured and the 3-amp. 
fuse blown. Housing is of porcelain and 
glazed white to distinguish it from primary 
cutouts as well as to give easy visibility. 


Time Controllers 
of 


Two new models these instruments, 


which provide a printed record of produc- 
tive and down time of any machine or op- 
eration have been announced. 
upper right 


Model M is 


pictured; the window shows 





“Chronologs,’’ Model M shown; de- 
signed for 110-120 volt, 60 cycle opera- 
tion. The National Acme Co., Cleve- 
land. 


Service Station Luminaire 


Totally-enclosed gas-pump-island —_ lumi- 
naires are designed to deliver for a given 
size lamp a maximum amount of light on 
the area surrounding the pumps while elimi- 
nating spotty lighting. A detachable dome- 
shaped reflector of Alzak aluminum con- 


clock time. The larger window on the left 
indicates number of units produced. Counts 
of units produced and the time are printed 
every ten minutes. When there is an inter- 
ruption in the work, the knob at the left 
is turned to a symbol indicating the reason 
for the interruption. The other and smaller 
model, Model O, has only one set of digit 
wheels, which might be arranged to count 
idle time or units produced. 


Fan-Cooled Motors 


Type CP. Wagner Electric Corp., St. 


Louis, Mo. 

These totally inclosed, fan-cooled motors 
have been designed for use particularly is 
atmospheres heavily laden with abrasive 
dusts, deteriorating metals and salts, ex- 
plosive dusts, corrosive gases and extreme 
dampness in outdoor applications. Motor has 
skeleton-type stator—deeply grooved on the 
outside to increase radiation—which is pro- 
vided with totally inclosed ball-bearing end- 
plates with long machined fits to seal com- 
pletely the working parts of the unit. Core 
of motor is in center of frame to permit 
reversing of endplates and rotor in order to 
reverse location of conduit box. 


Spot Welding Electrodes 
Electroloy Co., New York. 


Two new spot welding electrode develop- 
ments are announced by this company. First, 
cold formed electrodes, formed under tre- 
mendous pressure, are said to have a finer, 
more uniform grain structure with an addi- 
tional ten to twelve per cent increase in 
hardness, minimizing mushrooming or de- 
formation of the tip. Second, plated elec- 
trodes have a thin electrically conductive 
coating of a special alloy resistant to oxida- 
tion. This is said to cause less heating of 
the elect:ode and consequently less softening 
and deformation. 


ceals the light source, thereby preventing 
objectionable glare, while drawing light 
down through the rippled glass globe, which 
diffuses it. Unit is equipped with a casting 
that fits a two-inch pipe; set screws clamp 
it in place. Either a 300-watt or a 200-watt 
Mazda lamp may be used, the former being 
recommended. 





Night 
Co., Schenectady. 


Photo of luminaire installed 
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in 


gas filling station. General Electric 
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Home Air Conditioning Unit 


Complete winter air conditioning for this 
low-priced residential unit includes deodor- 
izing and ionizing in addition to heating. 





“All-Year-Air’ unit. Central Manufac- 
turing Division, Auburn Automobile Co., 
Connersville, Ind, 


filtering, humidifying and circulating. A: 
ozone generator provides the deodorizing fea- 
ture; an ionizer activates re-circulated in- 
door air. Summer cooling consists in filter- 
ing and circulating outside night air. Cabi- 
net is installed in basement and operates in 
conjunction with the warm air furnace heat- 
ing system; it may be adapted for use with 
hot water or steam heating plants at small 
added cost, it is stated. 


* 
High-Lift Truck 


With a nested height of 88 in., maximum 
lift of this new telescoping high-lift truck is 
106 in. above the floor. Hoist controller 





Type HH-5; capacity, 5 tons; platform 
dimensions, 26% in. wide, 54 in. long, 
11 in. high, in lowered position 
dimensions may be varied to suit re- 
quirements. The Baker-Raulang Co., 
Cleveland. 


operates through a magnetic blow-out, mill 
type contactor which takes all the arcing 
from the controller itself. It is connected to 
hoisting mechanism in such a manner tliat it 
is automatically returned to neutral at upper 
and lower limits of platform level. “No: 
Plug” travel controller is said to prevent 
instantaneous reversals or starting from 4 
dead stop in the higher speeds. 
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“OTHER USES OF COPPER 
UP SHARPLY IN 1936 


Trends in the uses of copper which were 
grouped under the heading of *““Other Uses”’ 
inthe chart published in the Apri! COPPER 
ALLOY BULLETIN, are revealed by an 
analysis of the figures in the 1936 Yearbook 
of the American Bureau of Metal Statistics. 


‘ 


Among these “‘other uses’’, castings rep- 
resented the largest in copper consumption 
in 1936. However, the 1936 figure of 39,000 
tons shows only a small increase over figures 
for the two vears previous, and is far below 
the 1929 peak consumption of 79,500 tons. 


Radio, Shipbuilding Gain Sharply 


Several other applications show much 
larger percentage gains. Radio receiving 
sets, for example, required 24,000 tons last 
year, compared to 16,000 tons in 1935, and 
15,500 tons in 1929. The shipbuilding in- 
dustry’s 1936 consumption of 5,000 tons 
was almost five times the 1935 figure, and 
more than double the 1929 quantity. Rail- 
Way equipment uses rose sharply in 1936, 
reflecting electrification products and in- 
creased use of air-conditioned rolling stock. 
Air-conditioning equipment, other than 
railway, used 6,400 tons in 1936, exclusive 
of electrical equipment. 

Miscellaneous uses of copper cover a 
range of applications too varied to be 
broken down in detail in the scope of this 
article. A few of the more important uses 
are in domestic utensils, electrotyping and 
engraving, blasting caps, and oil burner 
tubing. Alloys of copper are widely used 
lor slide fasteners, rivets, and water meters. 
Rouge boxes, kerosene lamps, and saddlery 
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BRIDGEPORT'S PHONO-ELECTRIC ALLOYS USED 
ON NEW OAKLAND —SAN FRANGISCO BRIDGE 


1200 Volt Overhead Catenary System Supplies Power 


Traffic is flowing between San Francisco 
and Oakland on the world’s greatest over- 
water roadway, which was opened to the 
public on May 27th. The world’s first twin 
suspension bridge, largest bore tunnel, and 
third largest cantilever bridge are among 
the unusual features of this striking engi- 
neering achievement, which was directed 
by Charles H. Purcell, Chief Engineer and 
Chief Engineer California State Highway 
Commission; C. E. Andrew, Bridge Engi- 





‘i 


Bridgeport’s 4/0 grooved Phono-Electric Bronze 


contact wire and seven and nineteen strand mes 


enger cable were used in the transit electrification 





and harness hardware are a few of the less 
obvious applications. 

The accompanying table gives the com- 
plete figures for secondary uses of copper 
from 1929 to 1936. 


een REE nS 


ESTIMATED ‘‘OTHER USES’’ OF COPPER IN THE UNITED STATES 
(In Tons of 2,000 Ibs.) 


I 





PURPOSE 1929 1930 1931 1932 1933 1934 1935 1936 
W cloth 9,000 9,200 1,900 1,200 5,000 1,600 5,600 6,500 
\ inition. . 6.900 5.100 5.000 3.900 10,500 13,500 13,700 11,900 
( igs, n.e.s. (a) 79,500 55,400 36,000 27 OOO 36,000 36,000 36,000 39,000 
C ind watches 1.300 2.600 2. 000 1.500 2,800 2.200 2,400 3,400 
( : 1.200 850 100 100 100 900 1,500 2,000 
( bearing steel 2.600 1,900 1,200 800 1,500 2,100 2,300 3,900 
I ghting apparatus 2,400 1,700 1,300 1,000 1,100 1,000 1,200 1,300 
R tors, heating 2.100 3,000 1,700 1,000 2,400 1,000 1,100 2,000 
R eceiving sets ..- 25,500 13.000 10,000 7.000 11,500 12.500 16,000 24,000 
R y equipment (b).... 9,600 8,600 1,800 700 800 2,100 1,800 4,000 
R rators (d _...17,200 15,000 13.000 9,000 11,400 15.700 15,400 15,000 
» ulding (d 2,400 5,000 3,200 2,100 1,800 3,200 1,100 5,000 
\ Wf machines (d)... 1,500 1,200 1,600 1,500 1,000 1,400 1,300 1,500 
W heaters, household 2,300 1,800 1,400 1,000 1,500 1,500* 1,500* 1,500* 
\ ditioning (c) (d) ee beg e hoe rc 3,800 1,600 6,400 
M Uo!) ae . £0,000 57,000 410,000 27,300 10,000 12.000 16,000 59,000 
— 
ings, bushings, lubricators, valves and fittings. (b) Includes air-conditioning beginning with 1933 
C r than railway. (d) Exclusive of electrical equipment Estimated figure 
-_— 
—_—,_ 










PREPARED EACH MONTH BY THE BRIDGEPORT BRASS COMPANY 


Headquarters for Brass, Bronze and Copper 





neer; and Glenn B. Woodruff, Engineer of 
Design. 

Electric trains will operate on a 75-second 
headway over the lower deck of the two- 
level roadway, which will also accommo- 
date three lanes of truck traffic. The upper 
deck has space for six lanes of automobiles. 
In 1938, t vo-car articulated units will be 
placed in service. each seating 126 passen- 
gers and developing 440 horse-power. The 
Southern Pacific Company and Sacramento 


Cross-section of bridge shows double-deck con- 


providing for six lanes of automobile 
truck 


rapid transit system. 


struction, 


traffic, three-lane roadway, and two-track 


Northern trains will continue to use pres- 
ent equipment. 


Phono-Electric Picked for Overhead 
Construction 


Bridgeport’s 4/0 grooved Phono-Electric 
Bronze contact wire and seven and nine- 
teen strand messenger cable were selected 
to meet the demands which will be placed 
on the 1,200 volt overhead catenary system 
by the heavy transit volume expected. Be- 
cause of their high tensile strength, electri- 
cal conductivity, and resistance to corro- 
sion, Phono-Electric Alloys have become 
the standard for electric railway and trolley 
bus installations. These alloys can be pro- 
duced with a life factor three times that of 
hard-drawn copper, while retaining up to 
85% of the conductivity of pure copper. 
Maintenance costs can be sharply reduced 
while power losses in the line are held to 
a low value. 

Duronze Alloys, possessing the same cor- 
rosion-resistant qualities as Phono-Electric 


Continued on following page, column 2 




































COPPER ALLOY BULLETIN 








NEW DEVELOPMENTS 





Alli 


believed to be reliable. Further informa- 


's in this column are from sources 


tion on any of them may be obtained by 


writing the Bridgeport Brass Company. 


Small size cleaners, for condenser and 
heat exchanger tubes, are available in diam- 
eters from 15/32 to 17/16 of an inch and are 
reported suitable for straight or curved tubes. 
Ihe cleaners operate on compressed air up 
to 100 pounds; consume 10-30 cu. ft. per 
minute. They may also be operated by steam. 


New in service tools is a chain wrench 
said to be especially applicable for turning 
the square top off a brass valve; it works on 
both halves of a pipe union and also the 
tightening nut. It is also suitable for work in 
close quarters on pipe coils. Capacity is from 
diameters of 44 to 41% inches. 


For removing weld spatter and excess 
metal in arc welding, a new portable pneu- 
matic scaling tool is offered. It removes flash 
and can be used in cleaning the surface of 
successive welds where several layers of weld 
metal are required. 


A wire coil truck is especially designed 
for moving quantities of wire coil. Itsend plate 
is only 134 inches from the floor, permitting 
operator to roll coils on platform from the 
rear. Corrugations on the platform hold the 
coils in place. 


A precision flash welder, for use in weld 
ing drills, reamers, and similar tools, is designed 
to insure accuracy and prevent deflection. 
Back-up stops are mounted directly on top 
of the frame. Work stops and tie rods are on 
a common center with the center of welding 
pressure. 


Coating of metallic surfaces bya newly 
patented process makes the surfaces non 
vettable by oil. The surface is first cleaned 
wv electrolytic treatment or by immersion in 
odium hydroxide solution or carbon tetra- 
chloride. A thin film of ferric stearate is then 
applied, either in molten form or as a solu 
tion in a volatile solvent. The process is said 
to prevent creeping of oil on lubricated parts 
or into electrical contact points. 


Cable end seal for terminating and sealing 
600-volt cables consists of a copper terminal 
lug having a gasketed flange, a plastic insu- 
lator, sealing bushings, and brass packing nut. 

] 


Seal is made in two sizes, for 250,000 and 
500,000 circular mill cable. 


Coppering of mirrors is reported to be 
commercially practicable with a new process 
Metallic copper is deposited out of a copper 
chloride solution by a suitable reducing agent. 


A new comparator gage uses a fine-ad- 
justing sleeve for rapid movement of the dial 
hand to final setting. Gaging head is raised 

d lowered by a handwheel, and can be se- 
curely locked in place. The entire head can 
be swiveled if it 1s necessary to gage from sur- 
faces other than the anvil contained in the unit. 











OAKLAND BRIDGE OPENS 


Continued from preceding page, column 3 


Bronze, are widely used for auxiliary pole- 
line and equipment hardware in overhead 
electrification. High resistance to season 
cracking is an important factor in prevent- 
ing hardware failures. 


The experience of Bridgeport engineers 
in the application of Phono-Electric Bronze 
and Duronze Alloys to electric railway and 
trolley systems is readily available to engi- 
neers planning new electrifications or re- 
placements. 


LETTERS FROM OUR READERS 


As publishers of the COPPER 
ALLOY BULLETIN the Bridge- 
port Brass Company invites corre- 
spondence from its readers. Sugyes- 
tions and criticisms will be welcome. 


Questions from readers on the sub- 
ject of copper and its alloys will be 
given careful attention and if there 
is sufficient interest the COPPER 
ALLOY BULLETIN will publish a 
regular question box in an effort to 
further the scope of its service. 





SILICON BRONZES IDEAL FOR 
WELDED TANK FABRICATION 


Silicon bronzes are rapidly gaining in 
favor for the fabrication of range boilers, 
hot and cold water storage tanks, and auto- 
matic heaters. High resistance to corrosion 
and ease of welding, contributing to simplic- 
ity of manufacture, are important factors 
in the increasing demand for silicon bronzes. 


Silicon bronze welding rods are especially 
suited for the fabricating process, because 
of their low thermal conductivity, good hot 
ductility, and the formation of an adherent 
flux film which protects the molten weld 
metal. 


In fabricating tanks, the bodies of the 
tanks are cut from sheet bronze and rolled 
into cylinders. The heads are stamped out 
from circles of the metal, and all joints are 
welded by either gas or arc. 


Bridgeport’s Duronze II, supplied in hot 








BRASS TERMINOLOGY 


This is the second of a series on the 
nomenclature peculiar to the industry 
specializing in the making of brass, 
bronze and copper alloys. Another ar- 
ticle will appear in next month's issue. 


Standard Brass Alloys 


Commercial Bronze refers to an alloy 
containing 90% of copper and 10% of zine. 
The term commercial bronze is also used 
to include other alloys containing about 
90% of copper, together with a small per- 
centage of tin, but the term, when used 
without qualification or modification, des 
ignates the 90%-10% alloy. Among its uses 
are applications where its rich ‘‘bronze” 
color is desired or, because of its compara- 
tively high melting point, where a subse- 
quent baked enamel finish is wanted. 


Rich Low Brass designates an alloy of 
85% of copper and 15% of zinc. When used 
in the form of pipe, this same alloy is 
commonly designated as Red Brass Pipe. 

Low Brass refers to an alloy of 80% of 
copper with 20% of zinc. When polished, 
low brass has a brilliant golden color. It is 
widely used in the jewelry trade and in 
other places where color is important. It 
also enjoys considerable demand for cer- 
tain fabricating operations because of its 
relatively high ductility. 


Common High Brass is an alloy contain- 
ing 66% of copper and 34% of zinc. The 
alloy is not necessarily low in impurities. 
The term differentiates between this alloy 
and higher grades of brass containing about 
two parts of copper to one part of zinc. 





rolled sheets having a tensile strength of 
55,000 pounds per square inch and upward, 
is exceptionally well adapted for tank fab- 
rication. Its resistance to corrosion is better 
than that of copper. When used in tanks, 
it does not require reinforcement inside 
the tank. 


Welding of Duronze II is best accom- 
plished with Bridgeport’s No. 1232 Silicon 
Bronze welding rod, which is of the same 
composition as Duronze II. The welding 
process, therefore, does not introduce a dil- 
ferent alloy. Duronze II tanks, welded with 
No. 1232 Silicon Bronze welding rod, eco- 
nomically solve the problem of rusting and 
corrosion. 





PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Krecutive Offices: BRIDGEPORT, CONN.— Branch Offices and Warehouses in Pring ipal Cities 
SHEETS, ROLLS, STRIPS —Brass, PHONO-ELECTRIC* ALLOYS— COPPER WATER TUBE AND FIT- BRASS, BRONZE, DURONZE 
bronze, copper, Duronze®* forstamp- High-strength bronze trolley, mes- TINGS For plumbing, heating, une WIRE For cap and machine s Ws, 
ing, deep drawing, forming and spin- senger wire and cable. derground piping. wood screws, rivets, bolts, nut 
ning. WELDING ROD~ For repairing cast DURONZE ALLOYS-—High-strength FABRICATING SERVICE DE! = 
CONDENSER, BMERAT Bx. = and steel, fabricating silicon bronzes foreorrosion- Engineering staff, special equ ent 
SUGAR TUBES For ‘Silicon bronze tanks. BRASS resistantconnectors, marine for making parts or complete ms 


CHANGER, 
steam rié 


i condensers, heat ex- 
changers il refineries, 


industries. chine 


*Trade-name 


LEDRITE* ROD 
and process ing automatic screw ma- 
products. 


For mak- 


Established 1865 


BRIDGEPORT BRASS 


hardware; hot rolled sheets 


Bridgep rt for tanks, boilers, 
flues, ducts, 


flashings. 


BRASS AND COPPER PI! E- 
“Plumrite’* for plumbing, vu ‘der 
ground and industrial services. 


heaters, 















Vienna Stores Steam 
for Momentary Peaks 
[Continued from page 43] 


San Francisco power plants and else- 
where, an enlarged steam drum was 


purchased for the ventilating steam to | 


the spinning stand-by turbine and to 


the necessary steam-driven auxiliaries. | 
[he water volume in this big drum 


and in other parts of the boiler is so 
great that it serves as a high-pressure 
accumulator. In case of outage, this 
water reserve can furnish sufficient 
steam to the turbine at decreasing 
pressures to carry full load for several 
minutes or approximately for double 
the time required to get the oil-fired 
burners in operation and developing 
full steam capacity. 


Will Present New Products 


Two new home appliances 
shortly be introduced by the Michigan 
Bumper Corporation, Detroit, Mich.. 
according to James H. Frazier, in 


will | 


charge of the corporation’s new spe- | 


cialty division. The corporation re- 
cently introduced “WesCrel” light, a 
multiple-use floor light. 


R. L. Swats Forms Company 


Announcement has been made of 


the establishment of R. L. Swats and | 


Associates, with headquarters in the 
Field Building, Chicago. Mr. Swats, 
as vice-president of LaSalle Extension 
University and executive director of 
its corporation service division co- 
operated with the General Electric 
Company and the Edison General 
Electric Appliance Company of Chi- 
cago in pioneering the development 
of sales training methods now used in 
home appliance, specialty appliance 
and lighting fields. 


Carrier Forms Home Unit 


Announcement has been made by 
L. R. Boulware, vice-president and 
general manager of Carrier Corpora- | 
tion, Newark, N. J., of the formation | 
of a new separate department to han- | 
dle residential air conditioning. Head- 
Ing the new department is George T. 
“ong, who has had a wide background 
of experience in home heating with 
other manufacturers and dees years 
of residential air conditioning expe- 
rence in the field with Carrier. 
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:How Much M 
GROUNDLINE DECA 


In Your Standing Poles 


COSTING YOU? 


A national survey shows that decay 
destroys the standing pole AT THE 
GROUNDLINE to the extent of 41% 
of its service life! While the depend- 
able life of the pole above and below 
the groundline is 34-40 years . 
THE GROUNDLINE it is 20 years or 
less. If groundline decay in standing 
poles and piling is checked... and 
further decay prevented . . . the serv- 
ice-life of the groundline zone will 
equal that of the rest of the pole. 


Prolong the Service- 
Life of Standing 


Poles and Piling 
with the 


OSMOSE 


This process offers a means of secur- 
4 ing deep and effective penetration 
\ of universally accepted preservatives 
into the wood through the medium of 
The OSMOSE GROUND- 
LINE TREATMENT preserves stand- 
ing poles and piling at the ground- 
line. It may be applied to your poles 
and piling by your own forces ... 
without special equipment .. .- 


A booklet describing “The Osmose Process for 
the Preservation of Standing Poles and Piling’ 
will be sent upon request. 


THIS DANGER ZONE —> 
OSMOSE 


BUFFALO, N. Y. 


OSMOSE GROUNDLINE TREATME 
NT ¢ FOR STANDIN L 
FOR STANDING POLES « OSMOSE GROU ores 


oney ls 


o ui 


a 
34 Years 

























ae | 


34-40 
Years 


Treatment 


ata 


Protect your poles 


GROUND 


CORPORATION 
OF AMERICA 





OSMOSE GROUNDLINE TREATMENT e FOR STANDING POLES e 
FOR STANDING POLES « OSMOSE GROUNDLINE TREATMENT e FOR 





eg 


e FOR 
OsMO 
ed) 
OSsMO 
Lae) 
ete) 
FOR 
DSMO 
Lael 
DSMO 
ae) 4 
ete) 
FOR 
DSMO 
FOR 
DSMO 
Lae) 
SMO 
FOR 
SMO 
FOR 
SMO 
FOR 








































beh}, fe) 










101 





Establishing New Records 


Report of STERLING crankless Diesel engines 


buiit under 
“MICHELL CRANKLESS ENGINE” 


patents 





after 7 months continuous service: 


“At all loads, from no load to full load, the exhaust is 
absolutely clean, with no sign of either black or gray smoke, 
this showing the combustion is perfect and that lubricating 
oil is not passing by the pistons. 


Installation of 2 STERLING crankless Diesel engines in 
American Ice Company plant, Sacramento, California. 


“The balance of load between the various cylinders, as shown 
by exhaust temperature pyrometer—regardless of whether 
both engines are driving the generator or only one, is es- 
pecially good. With one engine running the exhaust tem- 
peratures taken showed 410°, 410°, 412°, 408°, for the four 
cylinders, an absolutely equal balance of power between the 
cylinders.” 


Investigate the advantages Catalog on request. 


Sterling offers Please state your 


before you buy a Diesel requirements. 





STERLING ENGINE COMPANY 


Home Office and Plant Branch Office 
1270 Niagara Street Dept. C-2 900 Chrysler Bldg. 
Buffalo, New York New York, N. Y. 


| 
| 
| 
| 
| 
| 
| 
| 
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Many Control Steps 
With Few Contactors 


[Continued from page 47} 


large steps of resistance from notch 
to notch, and that these steps rapidly 
decrease in size for satisfactorily 
smooth acceleration. As the effective 
resistance is reduced and the motor 
current builds up a value producing 
the maximum torque the reduction in 
succeeding steps of resistance is much 
less, due to the change in steepness 
of the motor curve. During this period 
of the acceleration slightly decreas- 
ing or even equal steps of resistance 
ere desirable. This enables the “Vern- 
ier” resistor section to fulfill satis- 
factorily these two requirements, 
namely: 

(a) In its first notching progres- 
sion each succeeding step is consider- 
ably reduced for proper build-up to 
the maximum accelerating rate. 

(b) In the subsequent notching of 
the “Vernier” resistor when paralleled 
with other sections, these widely vary- 
ing steps produce relatively even steps 
such as are desirable for that phase of 
acceleration. 

The “Vernier” method of resistor 
notching differs from conventional 
methods in that in the past it has been 
standard practice to use either straight 
progressive notching, producing one 
notch per contact device, or several 
multiple paths in re-using the contact 
devices, necessitating differing contact 
sequence on their subsequent opera- 
tions. The “Vernier” system main- 
tains the same contact sequence in all 
progressions, thereby eliminating com- 
plicated interlocking or the necessity 
of sequence drums for setting up the 
various combinations of circuits for 
controlling the differing contactor se- 
quences. 

The “Vernier” control scheme is 
used on the latest single motor super- 
performance trolley coaches. It has 
also been applied to older street cars 
whose motors have been “speeded up” 
to keep pace with modern traffic con- 
ditions. This is accomplished by 
changing drums in the old control, 
thereby increasing the number of 
notches from eight to 22. This also 
involves changes in resistors. In- 
creasing the number of notches in 
this manner has been found to have 
the following outstanding advantages. 

1. Smoothness of acceleration. 

2. Reduction in current swings and 
torque change from notch to notch. 

3. Fine speed control. 











OF HEAT-RESISTING V. C. CABLE 
OVER ORDINARY V. C. CABLE 
. More Current for any given conductor size. 
. Smaller conductor for same current. 
. Lower cost per kv-a. 
. Longer life at high ambient temperatures. 


. Considerably greater current carrying capacity at high am- 
bient temperatures. 


. Increased current, as charted above, is independent of con- 
ductor size or number of cables in duct bank. 


SPECIFY GENERAL CABLE HEAT RESISTING V. C. CABLE 


GENERAL CABLE CORPORATION 


Sales Offices: ATLANTA * BOSTON * BUFFALO * CHICAGO * CLEVELAND «+ DALLAS. * DETROIT 
NEW YORK * PHILADELPHIA +* PITTSBURGH * ROME «+ SAN FRANCISCO «+ ST LOUIS * SEATTLE 


LOS ANGELES 
* WASHINGTON, D.C. 
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System Factor Terms 
Too Often Distorted 


[Continued from page 50} 


When related to a system the defini- 
tion could be extended to include not 
only generating capacity, but also pur- 
chase capacity. In judging the re- 
liability or utilization of facilities of 
a system, the purchase capacity may 
be considered additional available 
generating equipment. 


Utilization factor 


Utilization factor is the ratio of the 
peak load of a power plant or a sys- 
tem to the rated capacity of the power 
plant or system. 


Next in importance to the plant 
factor, the utilization factor presents a 
picture of the utilization of facilities 
at peak time and the amount of avail- 
able reserve and excess capacity. It 
is the ratio of the peak load of a pow- 
er house or a system to the rated ca- 
pacity of the power house or system. 
The peak, of course, must be qualified 
in each case as to duration. Here, too, 
the purchase capacity can be included 
under “capacity,” in addition to the 
generating capacity. 

Demand factor 

Demand factor is the ratio of the 
maximum demand of a system to the 
total connected load of the system. 


Demand factor presents a picture of 
utilization of connected load. It is a 
shorthand expression of the degree of 
use of customers’ connected load at 
the time of the system peak. This fac- 
tor is used mainly in system design. 

Diversity and coincidence factors 

Diversity factor is the ratio of the 
sum of all non-coincident maximum 
demands of the various loads to the 
system peak, 


Never less than unity, a higher di- 
versity factor indicates that the peaks 
of the various loads are better dis- 
tributed over the system load curve, 
which is a favorable condition for 
the system. A high diversity factor 
calls for less system capacity for the 
same customer peaks than a_ lower 
diversity factor. In a number of 
theories of allocation of fixed charges 
that use the non-coincident demands 
instead of the peak responsibility as 
a basis, the diversity factor is intro- 
duced for the purpose of establishing 
a theoretical peak responsibility even 
for customers whose load curves have 
no peak responsibility at all. 

This is a very useful factor indeed, 
but it must be remembered that simi- 
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YOU CAN FIND A GOULD BATTERY 
| IN ALMOST EVERY UTILITY PICTURE © 


a 


Gould serves 69 major utilities 


You can’t see the battery in this pic- 
ture, but it’s there just the same. 
Guarding the current produced by 
these giant generators is a rugged 
Gould “battery. 


It is one of many serving 69 major 
utilities and hundreds of smaller 
plants all over the country. These 
batteries furnish the quick energy 
necessary for instant operation a 
circuit breakers, relays, indicators 


and emergency lighting equipment. 
Gould offers three types of lead acid 
storage battery construction for util- 

ity applications. They are the Plante, 

the Armored Kathanode, and the 
Dreadnaught. Each has its own 
characteristic, and each is in a dif- 
ferent price class. But all of them 
have one thing in common. They 
represent the best battery invest- 
ment you can make at any price. 


GOULD STORAGE BATTERY CORPORATION, DEPEW, NEW YORK 
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A GOULD BATTERY FOR EVERY 
UTILITY APPLICATION 


The cell illustrate ed is typical of 
the Plante construction. It is 
available in capacities from 8 to 
800 ampere hours. Write us for 
free illustrated manual giving 
complete information on all 
types of Gould Batteries. 


GOULD 
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MOLDING 
SEGMENT PLATE 

















the only insulation for some ... the | 
best insulation for many purposes | 


Micabond combines the good qualities 
of raw mica with adaptability. It is mica in its most 
usable form — insulation that should be specified 
wherever maximum dielectric strength is needed in | 
» » . ; 41g . » « . » » « IS | 
equipment subject to high operating temperatures. | 


Let us help you select Micabond in correct grade, 
form and strength for your requirements. Perhaps it 
might be economical to have us supply your fabri- 
cated parts, ready for assembly, a service some Mica- | 
bond users find most advantageous. Ask for details. | 

| 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK, DELAWARE 


Represented in Canada by 


DIAMOND STATE FIBRE CO. of Canada, Ltd., Toronto 


HEATER PLATE | 
FLEXIBLE SHEETS 
TAPE-TUBING 












FABRICATED PARTS SUCH AS “Vv” 
RINGS, SEGMENTS AND WASHERS 
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lar to the load factor, it has no rela- 
tion to capacity and hence no direct 
relation 10 fixed charges. The diver- 
sity factor can also be established 
from load curves without knowing the 
scale to which they are drawn; it is 
only necessary to know the ratios of 
the scales of the various load curves 
to one another. 


Coincidence factor is the reciprocal 
of the diversity factor. 


The coincidence factor is never 
greater than unity. In mathematical 
treatment the reciprocal frequently 
simplifies the treatment. In fact, the 
coincidence factor seems to be more 
common in mathematical treatment 
than the diversity factor. 


Operation and output factors 


Operation factor is the ratio of the 
duration of actual service of a ma- 
chine, a power plant or a system to 
the total duration of a period con- 


sidered. 


Since most engineers prefer to state 
directly the number of hours a ma- 
chine or plant was operated in a 
year, this factor is seldom used ex- 
cept in mathematical treatment of 
cost allocations where it makes for 
convenience. 


Output factor is the ratio of the ac- 
tual output of a machine during a 
certain period to the output which 
could have been obtained during the 
actually operating hours in that pe- 
riod by operating the machine at rated 
capacity. 

The output factor has the same 
value as the capacity factor if there is 
no non-operating interval in the pe 
riod considered. Generally, therefore. 
the output factor is greater than the 
capacity factor. Load factor has more 
significance when used in conjunction 
with operation factor than when used 
alone. 

[The author of the above is Elec- 
trical Engineer of the Federal Powe: 
Commission. | 


Stone & Webster Contract 


Stone & Webster Engineering Cor- 
poration has received a contract from 
the Massachusetts Institute of Tech- 
nology covering engineering services 
and the management of the construc- 
tion of a new building at Cambridge. 
Mass., to house the Architectural 
School. 





















1937 EDITION 
McGRAW CENTRAL STATION DIRECTORY 


Alltheinformation you need to 
intelligently contact this field 


CONTENTS 


Names and addresses of independently 
owned electric light and power companies 
in the United States, Canada and United 
States Possessions. 


Names and addresses of municipally owned 
electric light and power systems in the 
United States, Canada and United States 
Possessions. 


Names and addresses of affiliated, holding, 
controlling or managing companies with 
complete lists of properties controlled or 
managed by each. 


Names and addresses of principal officials 
of holding and managing companies. 


Names and addresses of officials and chief 
operating men for all operating companies 
including: 


Presidents 

Vice Presidents 

General Managers 

Chief Engineers 

Electrical Engineers 

Mechanical Engineers 

General Superintendents 

Plant Superintendents 

Plant Engineers 

Superintendents of Distribution 
Superintendents of Transmission 
Commercial or New Business Managers 
Merchandising Managers 
Purchasing Agents 

Division or District Managers 
Division or District Superintendents 
Division Merchandising Managers 


For each operating company the following 

information is presented: 

Generator Capacity in kva. or kw. 

Kind of Prime Mover and Capacity in hp. 

Amount of power purchased in kw.-hrs. 

Type of current distributed, oumber of 
wires, phase and cycles. 

Number of meters served. 

Location of power plants. 

Location of districts or divisions. 

Complete list of towns (having a popu- 
lation of 500 and over) served. 


National and State Public Utility Commis- 
sions with addresses, names of commis- 
sioners and principal assistants. 


A complete alphabetical index of companies 
and municipal systems giving location by 
city and state. 
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Detailed Data on The Light and 


Power Industry at Your Finger Tips 





READY NOW 





The McGraw Central Station Directory gives complete 
information on the organized agencies which furnish 
electric light and pewer service to communities of 500 or 
greater population in the United States, Canada and 
United States Possessions. 


It lists all operating and holding companies, arranged 
alphabetically according to cities and states, together with 
the names and titles of operating officials and other execu- 
tives, names of the cities served by each company, capacity 
and location of plants, amount of power purchased, type 


of current distributed, number of meters served. 


National and State Commissions are also listed, together 


with their commissioners and principal assistants. 


More than 800 pages—handy size—4}” x 81”—printed in 
clear readable type—bound in flexible covers that resist 
hardest usage —fully thumb-indexed by states. Price 
$25.00 per copy with 10% discount on orders for 5 copies 
or more. 


McGRAW-HILL PUBLISHING CO., INC. 


Catalog and Directory Division 
330 West 42d Street, New York, N. Y. 
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Rugged 
* 
Light Weight 
* 


Long-Lived 





DESIGNED FOR DURABILITY AND 
APPEARANCE AS WELL AS ACCESSIBILITY 
AND CONVENIENCE 





Appearance 
for good will 


Designed 
for the job 


Comfort 
for the crew 





* Highway Bodies serve the widest range of utility 
needs-—they are designed with full consideration 
given to durability and appearance, as well as 
accessibility and convenience. 

Highway Bodies are economically adaptable to 
today's requirements. They are furnished complete 
with Highway Winches, Derricks, and associated 
equipment to fully complete the line construction 
and maintenance truck. 

Highway makes a complete line of bodies for 
Central Station line construction and service 
trucks. Highway Bodies are dependably and 
economically serving many utilities today. 

Send for descriptive literature. 


TT ie %) aa 
WAY __ 
aE TRAILER CO. 


108 (108) ELECTRICAL WORLD + JULY 3, 1937 











Municipal Plants 


Rock Port, Mo.—Local city officials are 
contemplating the purchase of the local 
electric distribution system of the Missouri 
Public Service Company. Citizens at a spe- 
cial election held last month by a vote of 
461 to 194 approved the issuance of $90,000 
in bonds to help finance the purchase or 
construction of an electric light and power 
plant and distribution system. The En- 
gineering Service Company, Kansas City, 
Mo., has been retained to prepare plans and 
specifications for the project. 


Ausurn, Nes.—Attorneys for the Western 
Public Service Company have gone into 
United States district court in an effort to 
halt condemnation proceedings against its 
property in Auburn and surrounding villages. 
Counsel for the utility company filed a peti- 
tion for an injunction against the city and 
three district judges. The judges were ap- 
pointed by the state supreme court to ap- 
praise the property. Citizens this spring 
approved a bond issue for purchase of the 
property. The power company alleged that 
the resolution adopted by the Auburn city 
council differs in form and substance from 
the proposal as it appeared on the ballot 
and that it was indefinite and ambiguous in 
that it did not say what portions of the 
lines were to be condemned. The company 
asked that the condemnation court be en- 
joined from taking testimony bearing on the 
value of the property on the grounds that 
it has no authority to sit in the case. Com- 
munities involved in the proceedings, besides 
Auburn are Johnson, Howe, Nemaha, Graf 
and Brownville. 


Detepnos, Onto.—A_ $300,000 bond issue 
for a municipal electric plant was defeated 
1,339 to 712 in a special election. The elec- 
tion was called in petitions circulated by the 
Ohio Power Company after city council 
passed an ordinance to construct the plant. 


Sanpusky, On1o.—State Supreme Court 
has sent the Sandusky municipal light plant 
dispute back to the Erie County Common 
Pleas Court. After Sandusky voters had 
approved $1,400,000 bond issue for construc- 
tion of a municipal light plant, the Ohio 
Public Service Company, as a taxpayer de- 
manded that the city solicitor bring a suit 
to enjoin issuance of the bonds on the 
grounds that plans and specifications for 
the improvement were not on file when the 
city commission ordered the election. The 
Common Pleas Court sustained a demurrer 
to the action, holding the bond issue legal. 
The Court of Appeals reversed and _ re- 
manded the case for new trial in the Com- 
mon Pleas Court. The Supreme Court dis- 
missed the city commission’s appeal on the 
ground that no constitutional question had 
been raised. 


PortsmoutH, Va. — Acceptance by city 
council of the proposal that the city enter 
into a ten-year contract with Virginia Elec- 
tric & Power Company for electric service 
has met with a storm of protest. Dr. Vernon 
A. Brooks, former mayor, at a mass meeting 
urged the city to try to acquire funds to 
erect a municipal power plant from private 
sources if it could not obtain them from 
the Federal government. He suggested that 
a committee be appointed to poll the resi- 
dents in an effort to determine whether 
they would support a municipal plant. City 
Manager Charles Harper defended the con- 
tract, stating that the city has no prospect 
of obtaining a Federal grant. Virginia Elec- 
tric & Power Company’s contract with the 
city calls for electric service for a ten-year 
period that because of reduced rates and 
savings in operations will result in a saving 
to the city of $20,000 a year. The project 




















XERVICE Entrance and Drop 
Cables made by the American 
Steel & Wire Company have been 
designed to reduce the cost of service 
change-overs involved in the instal- 
lation of ranges and other appliances 
in homes, and to eliminate current 
diversion. 
Our “Tamperproof” types have a 
concentric conductor 


bare neutral 


applied over the insulated conductors 
which makes it difficult to divert 
current without causing a short cir- 
cult the 
when 


inner and 
the is cut. 
The “Tamperproof” types (SD and 
SE) are approved by Underwriters 
for circuits not exceeding 150 volts 
to ground. 


between outer 


conductors cable 


Type ASE is designed primarily for 





use under conditions where the Code 
calls for an cable of the 
Type USE, for 
underground entrances, can be buried 
direct in earth without ducts or other 
Type ASE is 
also approved for this same purpose. 


entrance 
“protected” type. 


external protection. 
For full information on our Service 


Entrance and Drop Cables write for 


Bulletins No. 102 and 104. 


SERVICE ENTRANCE and DROP CABLES 


AMERICAN 


Steel Company, San Francisco, Pacific Coast Distributors + 


Cleveland, Chicago and New York 


STEEL & WIRE COMPANY 


United States Steel Products Company, New York, Export Distributors 


foes ie ig Oe rd Wa ae he 
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@ Millions in use, yet nota 
single complaint during the 
past year is the record of 
Fargo Unit Connectors. 


The Fargo one-piece design 
has no parts to lose, is al- 
ways threaded. It insures 
high compression at low 
wrench torque. Joints are 
high in conductivity, low in 
voltage drop. Jaws are vibra- 
tion - proof. Built of high 
strength, distortion-proof 
copper alloy, Fargo Connec- 
tors stand repeated use. 


Write to Line Material Co., 
South Milwaukee, Wisconsin, 
for full details. 


Made by 
Fargo Manufacturing Co. 


DISTRIBUTED BY 
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| a saving of approximately $62,500 annually, 


| Service Commission. The new rates apply 
| to residential customers only. 


| pany has filed revised electric rates with 


domestic users in Jerome and Clarkdale 14 
per cent. This reduction is retroactive to ROME CABLE 
| apply to electricity used since May 1. The CORPORATION 





| schedules with the Public Service Commis- 
| sion which are estimated to save electric cus- 
| tomers of the municipal plant about $2,688 


ai 
VY 
LINE MATERIAL CO. 


| general electric service and of the total 





includes electrification of the water works 
pumping station on Godwin Street at a cost 
of $25,000, which will be borne entirely by 
the company and will result in a saving of 
possibly $1,000 a year in operating charges 
at the station. If the city after 10 years 
does not renew the contract, it will pay only 
half the cost of the electrification work. 


McFartanp, Wis.—Circuit Judge A. C. 
Hoppmann has granted a dismissal motion 
in the action of the village, seeking to 
acquire the utility property of the Wisconsin 
Power & Light Company on the ground that 
the referendum question on which the ac- 
quisition proceeding was based had been 
improperly phrased. 


Recent Rate Changes 


Inttnois Commerce Commission has an- 
nounced that estimated annual savings 
through rate reductions for the month of 
May amounted to $30,230. Of this sum 
electric rate cuts totaled $25,382, gas $3,663 
and telephone $1,185. 

Pusiic Service Company oF CoLoRADo 
has reduced rates for electricity in the 
Boulder and Sterling areas. The cut will 
mean a saving of approximately $20,000 
annually to consumers. 

KENTUCKY-TENNESSEE LicHt & Power 
CompPany’s new rate schedule, providing for 


Weatherproof Wires 
and Cables 


SOLID 
STRANDED 
SOFT 
MEDIUM HARD 
HARD 
DOUBLE BRAID 
TRIPLE BRAID 


SIZES 
From 12 A.W.G. 
- - 
2,000,000 C.M. 


has been approved by the Kentucky Public 


Towa-NesprAsKA Licut & Power Com- 
PANY has reduced its electric rates in Hum- 
bolt, Neb., from $1,200 to $1,400 annually. 
City and utility officials reached an agree- 
ment on the reduction during a series of 
conferences. Because of its new water 
pumping and street lighting contract, the 
city will receive most of the benefits from 
the slash, Mayor Wedner stated. 


OrANcE -and Rocxtanp E ectric Com- 


the New York Public Service Commission 
which are estimated to save consumers 
$6,783 annually. The changes include the 


elimination of minimum charges based on 
floor areas and connected loads which are Packages 
not permitted by law. COILS 


Urica Gas & Exectric Company has filed 
rate revisions with the New York Public 
Service Commission which affect the rate 
for primary service in the company’s terri- 
tory. The effect on revenues and customers 
is not given because the operating char- 
acteristics of customers under off-peak and 
on-peak provisions are indeterminate. 

Upper Verve Uritities Company has 
been ordered by the Arizona Corporation 
Commission to reduce its electric rates for 


or 
REELS 


Write for samples and prices. 















commercial rate was ordered cut 12% per 
cent. Jerome and Clarkdale residents will 
save $10,000 a year by this reduction. 

Marron-ReservE Power Company has 
reduced commercial rates in Marion $17,000 
annually. The new schedule is 6 cents a 
kilowatt-hour for the first 50 kw-hr., 5 cents 
each for the next 450 kw-hr., 4 cents for 
the next 500 and 3 cents over 1,000. 


Monawk, N. Y., has filed revised rate 


Mills and executive offices 


330-400 Ridge Street 
ROME, N. Y. 


SALES OFFICES: 
New York Chicago 
Cleveland Pittsburgh Boston 
Philadelphia 


a year. The revised rates include reduc- 
tions in charges for both residential and 
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NTRUDUGING... 





HOREZOR TAL 


COOPER HEWITT 
Levis 


22% more light per watt .. . instant starting .. . high power factor... 
plus the long, detail-revealing light source which more than a million 
workers and their employers now enjoy. They are all yours in the new 
Horizontal Cooper Hewitt Lamps. 

These “24-hour skylights” of low intrinsic brilliancy need no diffusing 
medium. The soft long-source light gets down into deep recesses, 
illuminates vertical surfaces and rests the eyes. All jobs are made easier 
—wherever sight is used. 

Get the complete story of these new lamps. Let us explain why you 
can run many more of these light units per circuit with no increase in 
copper. Write for Bulletin 827DM. General Electric Vapor Lamp Com- 
pany, 805 Adams Street, Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 
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saving, about $2,116 will be saved by resi- 
No consumer 


dential customers annually. 

will be increased by the change in rates. 
ae © Peopte’s Gas & Exectric Company of 

Oswego, N. Y., and the Fulton Light, Heat 
J & Power Company have filed revised electric 


rates which reduce the portions of energy 
used in excess of 200 kw-hr. per month 
from 3 cents to 1% cents per kilowatt-hour 
for residential customers with an_ electric 


water heater. The change is effective in the 
territory of these companies which includes 
the towns of Minetto, New Haven, Oswego, 
Scriba, Granby and Volney in Oswego 
County. The change is not applicable in 


the cities of Oswego and Fulton because 
gas service is available there 


Use NAT | ONAL S EAM LESS Sl N G LE ee ce Cowrany. has a 
TU B E S p L I ws I N G S L a EV ES Public seg Feaniinaiion which poll a. 


mated to save consumers $3,491 annually. 


Make the 








) Built with a thorough under- The new rates eliminate the “counted room” 
! . . features of the present rates as is required 
diti tate N 1S | ae ’ the working by law and of the $3,491 saving to cus- 
conditions to be met, National Seamless Single Tube sleeves are prac- tomers, the residential consumers will save 
tical and efficient. With these sleeves your line men will make uniform $3,190 a year and the balance of the reduc- 

line joints of maximum strength — they make them quickly and easily. tion will benefit seasonal customers. 
Once made the joints are tight as a weld and stronger than the Suetpy, O., has reduced electric light 
wire itself. National Seamless Single Tube sleeves are made of the rates approximately 19 per cent and the 
new rates have been approved by city 


best grade electrolytic copper, and are exact to size in a range from 
' : ; Rinne council. The reduction was made possible 
10 B & S to 500,000 C. M. Standardize on National Sleeves — it will through an increase in the plant’s surplus 


pay you. 


funds. 

Community Pusiic Service Company, 
pigs Ky., — announced a reduction 
in electric rates for thirteen communities 

THE NATIONAL which will effect an annual saving of ap- 
TELEPHONE SUPPLY COMPANY 


proximately $8.600 for consumers. 
5100 Superior Ave. ° ° Cleveland, Ohio 










|Electric Manufacturers Get 
Jacksonville Contracts 


The City Commission, Jacksonville, 
Fla., has awarded contract to the Gen- 
eral Electric Company for a new 
turbo-generator unit for municipal 
electric plant, including exciter and 
auxiliary equipment, at price of 
$663,222. An award for condenser 
equipment has been made to the Allis- 
Chalmers Manufacuring Company. 
at price of $182,114. The city has 
OLIVER | arranged a total fund of $1,350,000 


CLEVISES AND G UYING | for expansion and improvements in 
MATERIAL MEET EVERY |dew tor ajditon! cquemens idea 


ders for additional equipment, includ- 


CONCEIVABLE REQUIREMENT | ing boilers, pumps, switchboard and 


| complete accessories. 


















Forged for strength . . . shaped by the most 
modern methods which assure absolute uniformity 
in shape, dimension and fit . . . galvanized by the Use Postcard Advertising 
Oliver Double Dip Hot Galvanizing Process assur- aac . . 
ing maximum resistance to rust--these are ad- As . —m with national a 
vantages that make Oliver Clevises and Guying advertising, Kelvinator room cooler 
Material preferred—everywhere. | dealers are using a series of six di- 
| rect mail cartoon postcards that are 


OLIVER IRON and STEEL CORP, | 2'tt2cting wide industry attention. 


PITTSBURGH, PA. 2 


Designers Open New Offices 


Designers for Industry, Inc., of 
‘e) Bl AY E@ ee At MATE] RIA LS Cleveland, Ohio, industrial designers 
ate ee and product stylists, have established 


~ APPROVED ar) ACCEPTED SINCE 16¢ i804 New York quarters in International 
Building, Rockefeller Center, accord- 
ing to President C. H. Oppenheimer. 
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Here is a complete, handy index 


of the electrical and allied products of some 


3,300 MANUFACTURERS 


Alphabetically arranged and supplemented, in 
many cases, by manufacturers advertisements giv- 
ing detailed product information. 


Keep this book handy — use it in planning your 
buying — it will save time and money for you! 


The Electrical Buyers 
Guide for 1937! 


Revised and Published Annually by 


ELECTRICAL 
WORLD 


MBER f 330 W. 42nd St., New York, N. Y. 
NCE NUN 


i : i3 
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Offers An 
Motor User 


The SA-2 


with Mounting 
Bracket 


ROLLER-SMITH 


Ammeter that Every 
Should Know About-- 


7/2” diameter. Series Type. Up to 500 amperes. Reads 
down to 10%, of full scale. Gives light load readings and 
will stand 6 times full motor load without injury. 

Base and case hermetically sealed. Bracket encloses ter- 
minals and back. Bottom of bracket is threaded for 2” 


conduit. 


Ammeter and bracket listed in Catalog—D48. Send for 


your copy. 


Electrical Measuring and Protective Apparatus 


MAIN OFFICE 


237 Broadway, NEW YORK 


WORKS 


Bethlehem, Pennsylvania 


Sales Agents in Principal Cities in United States and Canada 





SERIES a - 
sh iecilliial 


For a new idea of modern motor and 
generator brush performance possi- 


bilities, try a set of Speer Series E 
brushes—electrographitic brushes 
with an extremely wide range of ap- 
plications—from the main roll drive 
motors in rolling mills and the largest 
generators or rotary converters to 
the smallest fractional horsepower 


motor in your plant. 
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The right grade on any machine you 
choose for a test will show you, better 
than words, what "Excellence" in 
brush performance really can mean. 
Speer engineers will gladly recom- 
mend the grade that is best for you. 
As a first step, write for the Speer 
brush data form. 


SPEER CARBON COMPANY 
ST. MARYS, PA. 








@ 7413 
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Sales Opportunities 


San Dreco, Cauir.—San Diego Consoli- 
ated Gas & Electric Company is having 
plans completed for new indoor power sub- 
station at Front and Robinson streets, rein- 
forced-concrete type. Frank L Hope, Jr., 
San Diego Trust & Savings Building, San 
Diego, is architect. 

Mempuis, TeENN.—Light and Water De- 
partment receives bids until July 15 for 
transformers, switchgear, regulators and 
other equipment for South Gate power sub. 
station, which will be connected with TVA 
lines; also for power circuits at substation. 
Entire project is estimated to cost $270,000. 
N. W. Wade, Goodwyn Institute Building, is 


secretary of department. 


Trenton, N. J.—Ternstedt Manufacturing 
Company, 6307 West Fort Avenue, Detroit, 
Mich., a division of General Motors Cor- 
poration, Detroit, specializing in manufacture 
of automobile hardware, plans installation 
of motors and controls, conveyors, regulators, 
transformers and accessories, electric hoists 
and other equipment in new plant on Scotch 
Road, Ewing Township, near Trenton, where 
tract of 97 acres of land has been acquired. 
It will comprise several one-story units, 
totaling about 900,000 square feet of floor 
space. A power house will be built. Cost 
over $7,500,000. Work is scheduled to begin 


this summer. 


Be.tevue, lowA—Receives bids until July 
15 for equipment for municipal electric 
power plant, including diesel engine-genera- 
tor unit and accessories, switchboard panels, 
instruments, etc. Young & Stanley, Inc.. 
Muscatine, Iowa, is consulting engineer. 


CHESAPEAKE, Mo. — Lawrence County 
Water, Light & Cold Storage Company, Jop- 
lin, Mo., plans new 11,000-volt transmission 
line from Mount Vernon power substation to 
point near Chesapeake, where power sub- 
station will be located, and a _ 6,900-volt 
transmission line from such point to Chesa- 
peake, where service will be furnished in 
future. A distributing system will be in- 
stalled at Chesapeake. Application has been 
made for permission. 


ALBERT, OKLA.—Caddo County Electric 
Cooperative, Inc., Albert, William Bryan, 
president, has plans nearing completion and 
will take bids soon for primary and secon 
dary lines for rural electrification system in 
parts of Caddo, Comanche and Grady Coun- 
ties, totaling about 170 miles, with outdoor: 
power substations and service facilities. Cost 
about $180,000. Financing has been ar- 
ranged through Federal aid. E. T. Archer 
& Company, New England Building, Kansas 
City, Mo., are consulting engineers. 


Lake Artuur, N. M. — Central Valley 
Rural Cooperative Electric Company, Lake 
Arthur, has plans maturing for primary and 
secondary lines for rural electrification in 
parts of Eddy and Chaves Counties, totaling 
about 84 miles, with outdoor power sul- 
stations and service facilities, estimated to 
cost close to $104,000. A _ steam-electric 
generating station will be built for power 
supply, to cost about $60,000. Fund of 
$164,000 is being arranged through Federal 
aid. 

Riverview, Micu.—Firestone Steel Prod- 
ucts Company, Akron, Ohio, a subsidiary 
of Firestone Tire & Rubber Company, same 
address, plans installation of motors and 
controls, conveyors, electric hoists, regula- 
tors, transformers and accessories, and other 
equipment in new one-story mill, 300 x 700 
feet, at Riverview, where tract of 80 acres 
of land has been acquired. It will be used 
for manufacture of automobile tire rims a'\ 
kindred products. Cost over $600,000. Rus- 
sell Engineering Corporation, 607 Shel!y 

















CONCENTRIC 


CABLE 
CLAMPS 


Install Service Cable 
more conveniently. 








Save a length of cable 


on each _ installation. 








Reliable 
Cable Clamps are 
high in 
neat and non-corro- 
They do not 


injure the cable and 


Concentric 
strength, 
sive. 


they are reasonably 
priced. 





@ Service cables can be more 
conveniently installed and then 
cut to accurate length through 
the use of Reliable Concentric 


Cable 


tools. 


Clamps and_ installing 
This eliminates the waste 
| of a few feet of cable that 

occurs in installation 
practice in which the cable is 


1 cut before being installed. 


normal 





i tsieeinpiensip aaa tcteniciaigtal 
ELECTRIC COMPANY 


CVER 25 YEARS SERVICE TO THE ORES eee 
3145 CARROLL AVENUE - CHICAGO ILLINOIS 















Street, 
gineer. 


Mapison, Wis.—Madison Gas & Electric 
Company has awarded building contract to 
J. H. Findorff & Son, 601 West Wilson 
Street, Madison, for proposed addition to 
local steam-electric generating plant. Entire 
project will cost about $1,500,000, with tur- 
bo-generator unit and accessory equipment. 
Mead, Ward & Hunt, State Journal Building, 
Madison, are engineers. 


Kettite River, Minn.—Carlton County Co- 
operative Power Association, Kettle River, 
will take bids at once, to close early in 
July, for primary and secondary lines for 
rural electrification in parts of Carlton, 
Aitkin and Pine Counties, totaling close to 
100,000 miles, with power substations and 
service facilities. Fund of $105,000 has 
been secured through Federal aid. Wen- 
dell W. Cutcliffe, Federated Electric Co- 
operative, 739 Johnson Street, N. E., Minne- 
apolis, Minn., is consulting engineer. 

BELLINGHAM, WasH.—Puget Sound Pulp 
& Timber Company, Bellingham, plans in- 
stallation of motors and controls, conveyors, 
electric hoists, regulators and other equip- 
ment in new addition to local mill, for 
production of rayon pulp. Expansion will 
comprise several one and multi-story units. 


Cost over $1,500,000. 


Owenton, Ky.—Owen County Rural Elec- 
tric Co-operative Corporation, care of Ray 
W. Chanaberry, Inc., Realty Building, Louis- 
ville, Ky., consulting engineer, will receive 
bids until July 6 for primary and secondary 
lines for rural electrification in parts of 
Owen and Grant Counties, totaling 117 miles, 
including poles, cross-arms, wire and cable, 
line fittings and hardware, transformers, etc. 
Cost close to $120,000. 

Lone Beacn, Catir.—Los Alamitos Sugar 
Company, Montana Ranch, Long Beach, 
plans installation of motors and controls, 
conveyors, regulators, transformers and ac- 


Detroit, Mich., is consulting en- 


cessories, electric hoists and other equipment | 
in proposed new beet sugar mill in Im.- | 


perial Valley district, where site is being 
selected. A power house will be built. 
Entire project will cost close to $1,000,000. 
Ortumwa, Iowa.—Iowa Southern Utilities 
Company, Centerville, Iowa, has awarded 
contract to Federal Engineering Company, 
Central Office Building, Davenport, Iowa, for 
extensions and improvements in steam-elec- 
tric generating station at Ottumwa. Addi- 
tional equipment will be installed. Entire 
project will cost close to $150,000. 
PLAQuEMINE, La.—Receives bids until July 
13 for equipment for municipal electric 


power plant, including diesel engine-genera- | 


tor unit and auxiliary equipment, pumping 
machinery and_ accessories, switchboard, 
crane and miscellaneous equipment. 


Patrick, S. C.—Carolina Power & Light 


Company, Raleigh, N. C., plans primary and | 


secondary lines for rural electrification in 
vicinity of Patrick, Chesterfield County. 
Application has been made for permission. 


North American Must Pay Tax 


The Board of Tax Appeals has ruled 
that the North American Company of 
New York City was $390,282 deficient 
in income taxes. The Bureau of In- 
ternal revenue had assessed the utili- 
ties holding company for $967,973. 
The company contended that the 
bureau erred in disallowing deductions 
for losses, credits for taxes paid, and 
depreciation, expenses and bad debts. 
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Special drafting inks have long been 
used fo secure the solid, dense, opaque 
lines so essential to clean, clear repro- 
ductions of drawings. 

Now there is a special typewriter rib- 
bon that will provide the solid, dense, 
opaque typing that is essential to clean, 
clear reproductions of typewritten mat- 
ter on tracings, bills of materials, speci- 
fications . . . any data to be reproduced 
by a reproduction process. 


No carbon backing required 
The Ozalid Opaque Ribbon was cre- 
ated exclusively for photo reproduction 
work. As the dense impressions will 
neither pass nor reflect light, carbon 
backing is not required . . . yet typing 
prepared with this ribbon is easy to 
erase and will not smudge. 


Write for proof 
An Oxalid ‘Fair Test’’ Print showing 
reproductions of typing prepared by 
both Ozalid and ordinary typewriter 
ribbons will be sent to you for careful 
comparison without cost or obligation. 
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AL eneinerai NG EYES 


he HIcAGco- 


CHICAGO EXPOSITION 
ses of every circuit, Baa tion. The leading manu- 
eyond = ever motor, > . " 
y ENGINEERING facturers’ engineers will 






mechanical power must eerste be there to explain, to 
be generated, transmitted, BER 4 to 9.1957 discuss, to help you. ; 
controlled, measured and Every man whose work 
applied. is related to the choice and use of 
How well up are you on modern equipment, materials, supplies 
power and mechanical equipment, instruments and tools for the 
materials and supplies? A_ visit modern generation, transmission 
to the Chicago Exposition of |§measurement, control and appli- 
Power and Mechanical Engineer- cation of power, will find a visit 
ing will spread before your eyes to this, Chicago’s Power Show, the 
the nation’s latest and best, dis- best investment he can possibly 
played for your leisurely inspec- make. Don’t miss it. 
ca Place CHICAGO The Time 
ew 
International eee October 
acantl OF POWER AND 4-9 
mphitheatre ” 
. MECHANICAL 
Chicago 1937 
ENGINEERING 


Management, International Exposition Co. 
Same Management, Same Standards as the National Power Shows Held Biennially in New York. 








The capacity of gen- 
eration and distribution 
equipment is directly 
related to the heating 
effect of the load imposed. Likewise the regis- 













tration of the Lincoln Maximum Demand Meter 


depends upon the heating effect of the load. rt. 


LINCOLN METER COMPANY 


SPRINGFIELD. ILLINOIS 
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New Loan Contracts 


Executed by REA 


Among the recent allotments an- 
nounced by Rural Electrification Ad- 
ministrator John M. Carmody are the 
following: 










ALABAMA—First allotment of $105,000 has 
been made to an organization to be formed 
in Pike County. When brought to its full 
size the system will serve 2,855 customers 
over 796 miles of line in Pike, Coffee, Cov- 
ington and Crenshaw counties. 

Mississipp1—$205,000, Southwest Missis- 
sippi Electric Power Association, 202 miles 
of line, 606 customers. 

OreEcGon—$129,000, Umatilla-Morrow Pow- 
er Cooperative, Hermiston, 120 miles, 492 
customers. 


West VircintA—$211,000, Harrison Coun- 
ty Rural Electrification Association, Clarks- 
burg, W. Va., 196 miles, 743 customers in 
Harrison and adjacent counties. 

Iowa—$75.000, construction of transmis- 
sion and distribution lines in Franklin 
County, has been transferred to the Central 
Electric Federated Cooperative Association 
of Pocahontas. This allotment was made 
for line construction through an error. It 
was intended for use in building a generat- 
ing plant in Pocahontas County. It is con- 
templated that funds will be made available 
to complete the Franklin County lines from 
appropriations for loans during the coming 
fiscal year. It is imperative, however, that 
additional funds be made available im- 
mediately for the generating plant, since it 
will serve four distribution co-operatives 
whose systems are about to enter construc- 
tion. This new allotment makes a total of 
$260.000 available for building the generat- 
ing plant in Pocahontas County, and leaves 
$158.000 for construction of the first unit 
of the Franklin County distribution and 
transmission lines. 



















































Loan contracts 





Oun1o—Licking Rural Electrification, Inc., 
Newark, $142,000 to build 144 miles of line, 
455 customers in Knox and Locking coun- 
ties. 

Texas—City of Bryan, $256,000, 248.5 
miles of line, 845 customers in Brazos, Bur- 
leson and Robertson counties. 

Wisconsin—Wisconsin Power Coopera- 
tive, $150,000 to begin construction on the 
first unit of a generating plant to be lo- 
cated in Chippewa County to serve six REA- 
financed projects in nearby counties. The 
Co-operative will also build approximately 
225 miles of transmission lines. When fully 
built, this plant will probably cost approxi- 
mately $900,000. 

During the month of May among 
the larger allotments made and the 
loan contracts executed were the fol- 
lowing: 

ALLOTMENTS—Michigan, partial allotment 
$125,000, Cass County. When brought to its 
full size, this will be one of the largest 
projects to be financed by REA. Present 
plans call for a loan of $2,685,000 to build 
2,464 miles of line to serve 6,727 customers. 
South Dakota, $208,000 co-operative to be 
formed in Lincoln County, 192 miles, 500 
customers. 


Loan Conrracts—Satilla Rural Electri: 
Membership Corporation, Alma, Georgia. 
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of the 
SERVICE 


ELPECO’S line of U-Bolt Pipe 
Fittings are strong, adjustable 


and require no pipe threading. 


As a labor-saving device, and 
giving maximum strength for 
pipe structures, they fill a 


definite requirement. 





Made in many types — enam- 





eled or galvanized finish. 
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$425,000, 460 miles of line, 2,045 customers; 
Thumb Electric Cooperative, Bad Axe, 
Mich., $2,000,000 to build a generating plant 
and 1,800 miles of line, to serve 5,500 cus- 
tomers. Southeast Michigan Rural Electric 
Corporation, Inc., Adrian, Mich., $250,000 
to build a generating plant and 120 miles 
of line to serve 650 customers. Alfalfa 
County Electric Cooperative, Cherokee, 
Okla., $310,000, 332 miles of line, 900 cus- 


tomers, 


Recent Legislation 


CALIFORNIA—Restrictions on annexation 
proceedings undertaken by municipal utility 
districts would be imposed should Gov. 
Frank F. Merriam sign a bill which has 
been sent to him by the assembly. This 
measure would provide that no election pro- 
posing the annexation of territory to a dis- 
trict could be held within a year after a 
similar proposal was defeated, prohibit the 
annexation of non-contiguous territory unless 
the district had utility services available to 
serve the new area and allow annexation 
elections only upon a petition signed by 
25 per cent of the electors. The measure 
originally provided a two-year waiting period 
between elections, prohibited absolutely the 
annexation of non-contiguous territory and 
required a petition signed by 25 per cent 
of the district’s property owners. It was 
amended in senate committee. 


MICHIGAN—Senate has defeated a_ bill 
which would have placed a 3 per cent sales 
tax on the output of municipally-owned util- 
ities. The tax is now being collected on 
serviced furnished by private utilities, but 
the state supreme court, in a test case 
brought by the city of Lansing and other 
municipalities owning their power plants, 
held the original act exempted such sys- 
tems. A bill has been introduced in the 
senate which would prohibit public utility 
strikes unless the strikers gave the Governor 
and Attorney-General twenty days notice. 


MINNESOTA—The Farmer-Labor adminis- 
tration, headed by Gov. Elmer A. Benson, 
has split with members of the state Legis- 
lature, particularly in the Senate, over dras- 
tic legislation proposed by the administra- 
tion forces affecting utility taxes. G. A. 
Youngquist, former state Attorney-General, 
estimated that the increase in public utility 
taxes over other business taxes for a five- 
year period would be 18.79 per cent. 
Speakers at the meeting asserted that gener- 
ally the public utilities tax has been be- 
tween 10 and 15 per cent higher than any 
other taxes levied against general business. 


NEW JERSEY—Despite the agreement be- 
tween both houses that only legislation of 
| emergency character could be considered, 
| pressure is being brought to bear on legis- 
| lative leaders to revive some controversial 
| bills at the current session that were sup- 
posed to die with the May 28 adjournment. 
Among these bills is the Camden municipal 
power plant measure. The bill having passed 
in the House, only Senate approval would 
be necessary. 


TEXAS—Goy. James V. Allred has signed 
the electric co-operative corporation bill, 
which was passed by the Legislature at its 
recent regular session. The new law author- 
izes co-operatives to generate or purchase 
and to transmit and distribute electric energy 
and do all other things necessary to carry 
out their purposes. 
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No. 201 N. E. Klein 
Side Cutting Plier. 
**Streamlined’’ for 
use in confined 

spaces. 


Good workmendemand 
good tools. In the hands 
of men who know — 
everywhere—the pliers 
are invariably Kleins. 
Only the keen, hand- 
honed, perfectly 
matched cutting knives 
of Klein Pliers — only 
the comfortable spring 
grip in the Klein han- 
dles — only the general 
all around quality that 
is an inherent part of 
every Klein Plier can 
satisfy men whose work 
demands the best in 
tools. This, perhaps, ex- 
plains why Klein Pliers 
are the standard of 
quality by which others 
are judged — why the 
name Klein has stood 
for maximum quality, 


-— 9395 


**since 1857. 


DISTRIBUTED THROUGH JOBBERS 


Foreign Distributor: International 
Standard Electric Corp., New York 


The four pamphlets listed below will 
be sent without charge to anyone 
interested. Check the ones you want: 


Cl Safety for the Pole 

Climber. 

C] on Linemen’s 
Leather Goods. 

[] Pocket Tool Guide. 


Specifications on 
Linemen’s Belts 
and Safety Straps. 


The Safety Factor 





& Sons 


Uhicago Hy USA 


Mathias 
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Dear Boss: 
six weeks since you've seen me, and am L done in! 


You see, "POWER" gets me past doors which put the chill on even 
our best salesmen. These birds who lay their dough on the line 
-for this paper get their money' S worth. And they don't pass UP 
a page: 
Everybody here had warned me what 4 man-—-@ hief Engineer 
was. »%0 I was shakin’ 3 y covers when 
more when he gave me a lap right in 

oars at 4 Shift Engineer standing by, 

The very power-maker we've been Looking for 

grins like 4 gargoyle: 


at started i trip through the power, weld- 
electrical and m1 everybody gave me @ 

"There she is, b | he Chief says we 
need, hy." j keep spruced up with all 
the nandling, : a t'm so dog-eared I could 
park! 


gs to see me, but he's just the start. I've 
their assistants, r mill- 
ctrician — and al j _ And 
only three quarters oO 


I'm writing office file. Boss - it's nice to get 2 
snute's rest- o ; the Chief. He's haul- 
ed me out again. e iti _ Well, see you 
when you swin _ An ff - this job's 
a pushover now ! 


p.S. How did my 23 ,000 twin POWER prothers do on job, Boss? 
And you know, POWER is only one of 25 McGraw-Hill e and in- 
dustrial papers. Why not give us a shot at some 0 
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